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Description 
Technical Field 

5 {0001 J The present invention relates to superior p38 MAP kinase inhibitors, selective phosphodiesterase IV (PDE 
IV) inhibitors and the like. More particularly, the present invention relates to a pharmaceutical agent containing a 1 ,3-thi- 
azole compound having a prophylactic or therapeutic activity of cytokine-mediated diseases, based on a p38 MAP 
kinase inhibitory activity, a TNF-a production inhibitory activity, a phosphodiesterase (PDE) inhibitory activity and the 
like. 

10 

Background Art 

[0002] Cytokines such as TNF-a (tumor necrosis factor-a), IL-1 (interleukin-1 ) and the like are biological substances 
which are produced by a variety of cells such as monocyte or macrophage in response to the infection and other cellular 

15 stress (Koj. A., Biochim. Biophys. Acta, 1317, 84-94 (1996)). Although these cytokines play important roles in the 
immune response when they are present at an appropriate amount, it is thought that the overproduction is associated 
with a variety of inflammatory diseases (DinareHo, OA, Curr. Opin. Immunol., 3, 941-948 (1991)). p38 MAP kinase 
which was cloned as a homologue of MAP kinase is involved in the control of production of these cytokines and signal 
transduction system coupled with receptors, and there is a possibility that the inhibition of p38 MAP kinase provides 

20 a drug for treating inflammatory diseases (Stein, B., Anderson, D., Annual Report in Medicinal Chemistry, edited by 
Bristol, JA., Academic Press, vol.31, pages 289-298, 1996). 

[0003] As compounds having a p38 MAP kinase inhibitory activity, imidazole derivatives are described in JP-T 
7-50317 (WO 93/14081) and oxazole derivatives are described in JP-T 9-505055 (WO 95/13067). respectively. 
[0004] On the other hand, as thtazole compounds, the following compounds are known: 

1) 1,3-thiazole derivatives represented by the formula: 



30 




35 wherein R 1 represents a cycloalkyl group, a cyclic amino group, an amino group optionally having, as substituent 

(s), 1 or 2 lower alkyl, phenyl, acetyl or lower alkoxycarbonylacetyl, an alkyl group optionally having, as substituent 
(s). hydroxy!, carboxyl or lower alkoxycarbonyl, or a phenyl group optionally having, as substituent(s). carboxyl. 
2-carboxyethenyi or 2-carboxy-1-propenyl, R 2 represents a pyridyl group optionally having, as substituent(s). lower 
alkyl, R 3 represents a phenyl group optionally having, as substituent(s), lower alkoxy, lower alkyl. hydroxyl, halogen 

to or methylenedioxy, or salts thereof, which have analgesic, antipyretic, anti-inflammatory, anti-ulcerative, throm- 

boxane A2 (TXA 2 ) synthase-inhibitory, and platelet coagulation-inhibitory activities (JPA 60-58981). 
2) 1,3-thiazole derivatives represented by the formula: 



45 




50 

wherein R 1 represents an alkyl group, an alkenyl group, an aryl group, an aralkyl group, a cycloalkyl group, a 
heterocyclic group employing carbon as an attachment point or an amino group optionally having substituent(s). 
R 2 represents a pyridyl group optionally substituted with alkyl group(s). R 3 represents a phenyl group optionally 
having substituent(s). or salts thereof, which have analgesic, antipyretic, anti-inflammatory, anti-ulcerative. TXAj 
55 synthase-inhibitory. and platelet coagulationnnhibitory activities (JPA 61-10580), 

3) 1,3-thiazole derivatives represented by the formula: 



2 



EP 1 205 478 A1 




wherein R 1 represents an alkyl group, an alkenyl group, an aryt group, an aralkyl group, a cycloalkyl group, a 
heterocyclic group employing carbon as an attachment point or an amino group optionally having substituent(s). 
R 2 represents a pyridyl group optionally substituted with alkyl group(s), R 3 represents an aryt group optionally 
having substituent(s), or salts thereof, which have analgesic, antipyretic, anti-inflammatory, anti-ulcerative. TXA2 
synthase-inhibitory. and platelet coagulation-inhibitory activities (USP 4,612,321), 
4) a compound of the formula 




wherein R 1 represents an optionally substituted phenyl. R 2 represents C,^ alkyl or (CH 2 )„Ar, n represents 0-2, Ar 
represents an optionally substituted phenyl. R 3 represents a hydrogen or Chalky I, R 4 represents a hydrogen. 

alkyl and the like, R 5 represents a hydrogen or C,^ alkyl, R? represents a hydrogen. alkyl and the like, 
or a salt thereof, having an inhibitory activity of gastric acid secretion (JP-T 7*503023. WO93/15071). 
5) a compound of the formula 




wherein R 1 represents pyridyl and the like, R 2 represents phenyl and the like, R 3 and R 4 represent a hydrogen or 
methyl, R 5 represents methyl and the like, and R 6 represents a hydrogen, methyl and the like, or a salt thereof, 
which is an antiinflammatory agent and antiallergic agent (DE-A-360 1411), 
6) a compound of the formula 




wherein R 1 represents a lower alkyl substituted by halogen, R 2 represents pyridyl and the like, and R 3 represents 
phenyl and the like, or a salt thereof, having an antiinflammatory, antipyretic, analgesic and antiallergic activity 
(JP-A-5-70446). and 
7) a thiazole compound of the formula 
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wherein R represents a lower alky! group; a lower haloalkyl group; a lower hydroxyafkyl group; a lower alkoxy(lower) 
alkyf group; an aralkyloxy(lower}alkyl group and the like, R 1 represents a cydoalkyl group optionally substituted by 
lower alkyl group(s) and the like, and R 2 represents an optionally substituted aryl group and the like, or a pharmaceu- 
tically acceptable salt thereof, having a selective inhibitory activity of TNF-a production and/or IFN-y production (JP-A- 
11-49762). 

[0005] Inasmuch as a p38 MAP kinase inhibitor, TNF-a production inhibitor or PDE IV inhibitor satisfactory in the 
action effect, safety, metabolism stability and the like has not been found yet, the development of a p38 MAP kinase 
inhibitor, TNF-a production inhibitor or PDE IV inhibitor having superior property as a pharmaceutical agent effective 
for the prophylaxis or treatment of cytokine-mediated diseases and the like has been demanded. 

Disclosure of the Invention 

[0006] The present inventors studied variously and, as a result, have first found that a 1 ,3-thiazole compound (here- 
inafter sometimes to be briefly referred to as Compound (I)) characterized by a chemical structure where the 1 ,3-thiazole 
structure is substituted at the 5-position by a pyridyl group optionally having substituent(s) includes, for example, a 
compound of the formula (la) 



R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituent(s), a heterocyclic group option- 
ally having substituent(s), an amino group optionally having substituent(s) or an acyl group; 
R 2 represents a pyridyl group optionally having substituent(s); and 
R 3 represents an aromatic group optionally having substituent(s), 

and a salt thereof [hereinafter sometimes to be briefly referred to as Compound (la)], and that they have, based on 
their specific chemical structure, an unexpectedly superior p38 MAP kinase-inhibitory activity, a TNF-a production- 
inhibitory activity, a PDE IV-inhibitory activity and the like, as well as superior properties as a pharmaceutical product, 
such as stability and the like, and are sufficiently satisfactory as a pharmaceutical, and completed the present invention 
based on these findings. 

[0007] Accordingly, the present invention relates to 

(1 ) a p38 MAP kinase inhibitory agent comprising a 1 ,3-thiazole compound substituted at the 5-position by a pyridyl 
group optionally having substituent(s), a salt thereof or a prodrug thereof, 

(2) a TNF-a production inhibitory agent comprising a 1,3-thiazole compound substituted at the 5-position by a 
pyridyl group optionally having substituent(s), a salt thereof or a prodrug thereof, excluding a compound of the 
formula 




,2 



wherein 
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Ar 



fy-A-« 



wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazole ring by a carbon atom of an aromatic 
ring, and R is a hydrogen atom, an acyl group, or a monovalent aromatic group having not more than 10 carbon 
atoms, which is bonded to a nitrogen atom by a carbon atom of the aromatic ring, and a salt thereof, 

(3) the agent of ( 1 ) or (2), wherein the 1 ,3-thiazote compound is a 1 ,3-thiazofe compound substituted at the 4-po- 
sition by an aromatic group optionally having substituent(s). 

(4) the agent of (1) or (2), wherein the 1,3-thiazole compound is a 1,3-thiazole compound substituted at the 2-po- 
sition by an aryl group optionally having substituent(s) or an amino group optionally having substituent(s), 

(5) the agent of (1) or (2), wherein the 1,3-thiazole compound is a compound of the formula 



wherein R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituent(s), a heterocyclic 

group optionally having substrtuent(s), an amino group optionally having substituent(s) or an acyl group; 

R 2 represents a pyridyl group optionally having substituent(s); and 

R 3 represents an aromatic group optionally having substituent(s), or a salt thereof, 

(6) the agent of (1) or (2), which is a prophylactic or therapeutic agent of cytokine-mediated diseases, 

(7) the compound of (5), wherein FO is 

(i) a hydrogen atom, 

(ii) a C V10 alkyl group, a C 2 .g alkenyl group, a C^g alkynyl group, a cydoalkyl group, a C6_ 14 aryl group 
or a C 7 . 16 aralkyi group [these groups may have substituent(s) selected from the group (substituent group A) 
consisting of oxo, halogen atom, alkyienedioxy. nitro. cyano, optionally halogenated C,^ alkyl, optionally 
halogenated C 2-6 alkenyl, carboxy alkenyl, optionally halogenated alkynyl. optionally halogenated 

cydoalkyl, Cg_ t4 aryl, optionally halogenated alkoxy, C,_g alkoxy-carbonyl-C^ alkpxy, hydroxy, Cg_ 14 
aryloxy, 16 aralkytoxy, mercapto. optionally halogenated alkytthio, Cg_ 14 arylthio, Cy^g acalkylthio, ami- 
no, mono-C,^ alkylamino, mono-Cg_ 14 arytamino, di-C^ alkylamino, dhCg_ t4 arylamino, formyl, carboxy, 
alkyl-carbonyl, cydoalkyl-carbonyl, alkoxy-carbonyt. Cg_ 14 aryl-carbonyl. C^g aralkyl-carbonyl. Cg. 14 
aryloxy-carbonyl. C 7 . 16 aralkyloxy-carbonyl, 5 or 6 membered heterocydic carbonyt, carbamoyl, thiocar- 
bamoyl, mono-C 1j6 alkyi-carbamoyl, di-C^ alkyl-carbampyl, Cg_ 14 aryl-carbamoyt, ; 5,oi: 6 membered hetero- 
cydic carbamoyl, C t _ 6 alkylsulfonyl, Cg_ 14 arytsuJfonyl. C t _g alkylsulfmyt, Cg_ 14 arylsulfinyl. formylamino. 
alkyl-carbonylamino, Cg_ 14 aryl-carbonytamino. C 1 ^ alkoxy-carbonylamino, C 1-6 aJkylsulfonylamino, Cg_ 14 ar- 
ylsulfonylamino, C,^ alkyt-carbonyloxy, Cg_ 14 aryl-carbonyloxy, alkoxy-carbonyloxy. mono-C^ alkyl-car- 
bamoyloxy, di-C^ alkyl-carbamoyloxy. Cg_ 14 aryl-carbamoyioxy, nicotinoyloxy, 5 to 7 membered saturated 
cydic amino optionally having 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to one nitrogen atom and carbon atoms (this cydic amino may 
have substituents seleded from the group consisting of C,_g alkyl, Cg_ 14 aryl, C 1-6 alkyl-carbonyl. 5 to 10 
membered aromatic heterocydic group and oxo), 5 to 10 membered aromatic heterocydic group containing 
1 to 4 of one or two kinds of heteroatom(s) seleded from a nitrogen atom, a sulfur atom and an oxygen atom, 
in addition to carbon atoms, sulfo. sulfamoyl, sulfinamoy! and sulfenamoyl], 

(iii) a monovalent heterocydic group obtained by removing one arbitrary hydrogen atom from a 5 to 14 mem- 
bered heterocyde containing 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituents selected from the 
above-mentioned substituent group A, 

(iv) an acyl group represented by the formula: 



-(C=0)-R 5 , -(C=0)-OR 5 , -(C=0)-NR 5 R 6 . -(C=S)-NHR 5 or -S0 2 -R 7 wherein R 5 represents (a) a hydrooeru 
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atom, (b) a alkyl group, a alkenyi group, a afkynyi group, a cycloalkyl group, a C$_ u aryl 
group or a C 7 _ 16 aralkyl group as defined in the above (fi) or (c) a heterocyclic group as defined in the above 
(ill), R 6 represents a hydrogen atom or a C,^ alkyl group, R 7 represents (a) a alkyl group, a C 2 _6 alkenyi 
group, a C 2 ^ alkynyl group, a C 3 ^ cycloalkyl group, a C$_ 14 aryl group or a C 7 _ 16 aralkyl group as defined in 
the above (ii), or (b) a heterocyclic group as defined in the above (iii), 

(v) an amino group (this amino group may have substituent(s) selected from the group consisting of (a) a C,^ 
alkyl group, a C 2 _6 alkenyi group, a C 2 ^ alkynyl group, a cycloalkyl group, a C$_ u aryl group or a C 7 . 16 
aralkyl group as defined in the above (B), (b) a heterocyclic group as defined in the above (iii). (c) an acyl group 
as defined in the above (iv). and (d) a alkylidene group optionally having substituent(s) selected from the 
above substituent group A), or 

(vi) a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4- of one or two kinds of 
heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen 
atom and carbon atoms (this cyclic amino group may have substituent(s) selected from the group consisting 
of alkyl, C^^ aryl. C,^ alkyl-carbonyl, 5 to 10 membered aromatic heterocyclic group and oxo); 

R 2 represents a pyridyl group optionally having substituent(s) selected from the above substituent group A; 

and 

R 3 represents (a) a monocyclic or fused polycyclic aromatic hydrocarbon group optionally having sub- 
stituents selected from the substituent group A or (b) a monovalent aromatic heterocyclic group obtained by re- 
moving one arbitrary hydrogen atom from a 5 to 14 membered aromatic heterocycle containing 1 to 4 of one or 
two kinds of heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon 
atoms, said 5 to 14 membered aromatic heterocycle optionally having substituent(s) selected from the substituent 
group A. 

(8) the agent of (5), wherein 

R 1 is (a) a C 6 . 14 aryl group (preferably C&_ w aryl) optionally having 1 to 5 substituent(s) selected from halogen 
atom, optionally halogenated C t ^ alkyl. carboxy C 2 ^ alkenyi, optionally halogenated C t ^ alkoxy, alkoxy- 
carbcnyl-C,^ alkoxy, hydroxy, amino, mono- or di-C^ alkytamino. carboxy, alkoxy^carbonyl, mono- or 
di-C^ alkyl-carbamoyl, Cg.^ aryl-carbonylamino, atkylenedioxy, alkylthio. C 6 _ 14 arylthio, C t ^ alkyl- 
sulfinyl, C$_ u arylsulfinyl. C t ^ alkylsulfonyl, C^ u arylsulfonyl and nitro, 

(b) a alkyl group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally halogenated 
C t -6 al M» carboxy C 2-6 alkenyi. optionally halogenated alkoxy, C 1-6 alkoxy-carbonyl-C^ alkoxy. hydroxy, 
amino, mono- or di-C^ alkylamino, carboxy. alkoxy-carbonyl, mono- or di-C t ^ alkyl-carbamoyl and C6_ 14 
aryl-carbonylamino, 

(c) aC^ cycloalkyl group (e.g., cyclohexyl) optionally having 1 to 5 substituent(s) selected from halogen atom, 
optionally halogenated alkyl, carboxy G 2 ^ alkenyi, optionally halogenated alkoxy, alkoxy-carb- 
onyTC^ alkoxy, hydroxy, amino, mono- or di-C^ alkylamino, carboxy, C 1 ^ aJkoxy-carbonyl, mono- or dhC t ^ 
alkyt-carbamoyt and Cg_ t4 aryl-carbonylamino, 

(d) a >C 7 _ 16 aralkyl group (e.g., phenyl-C^ alkyl group), 

(e) a 5 to 10 membered aromatic heterocyclic group containing 1 to 4 of one or two kinds of heteroatom(s) 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (e:g.* 5 or 6 
membered aromatic heterocyclic group such as pyridyl, thienyf and the like), 

(f) a 5 to 10 membered non-aromatic heterocyclic group containing 1 or 2 of one or two kinds of heteroatom 
(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, said 5 to 
14 membered aromatic heterocycle optionally having C^ 14 an/ (e.g., phenyl), alkyl-carbonyl or oxo (e. 
g., 5 or 6 membered non-aromatic cyclic amino group such as piperidino, piperazino and the like), 

(g) ah amino group optionally having 1 or 2 substituent(s) selected from the group consisting of the following 
(1) to (7) [(1) alkyl. (2) aryl, (3) C 7 . 16 aralkyl, (4) 5 or 6 membered heterocyclic group containing 1 
or 2 heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon 
atoms (e.g., pyridyl), (5) alkyl-carbonyl, cydoalkyi-carbonyl. aryl-carbonyl, C 7 . ,6 aralkyt-carb- 
bnyt. C,^ alkyl-carbamoyl or 5 or 6 membered heterocyclic carbonyl group, optionally having 1 to 3 substituent 
(s) selected from halogen atom. C 1j6 alkyl, alkoxy. carboxy, alkoxy-carbonyl, cyano. tetrazine and 
the like, (6) aryl-carbamoyl group optionally having 1 to 3 substituent(s) selected from halogen atom. 

alkyl, C,^ alkoxy, carboxy. alkoxy-carbonyl. cyano, nitro, mono- or di-C^ alkylamino and the like 
and (7) di-C^ alkylamino-C,^ alkylidene J. or 

(h) a carboxy group, 

(9) the agent of (5). wherein R 1 is a aryl group optionally having C t ^ alkylsulfonyl, ■ 



6 
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(10) the agent of (5), wherein R 2 is a 4-pyridyl group optionally having substituent(s), 

(11) the agent of (5), wherein R 3 is a C^g aryl group optionally having substituent(s), 

(12) the agent of (5), wherein R 3 is a phenyl group optionally having substituent(s), 

(13) the agent of (5), wherein R 3 is a Cq, u aryl group optionally having substituent(s) selected from the group 
consisting of halogen atom, C,_ 3 alkylenedioxy, optionally halogenated C,^ alkyl, carboxy C 2 _g alkenyl, optionally 
halogenated C t _g alkoxy. carboxy C,^ alkoxy, hydroxy, Cq_ u aryloxy, alkoxy-carbonyl, alkyl-carbonyloxy. 
mono- or di-C|^ aOcylamino and C 1-6 alkoxy-carbonyl-C^ alkoxy, 

(14) the agent of (5), wherein R 3 is a phenyl group optionally having substituent(s) selected from the group con- 
sisting of halogen atom and C,^ alkyl group, 

(15) the agent of (5), wherein R 1 is (a) an amino group optionally having 1 or 2 acyl represented by the formula: 

-(C=0)-R 5 or -(G=0)-NR 5 R 6 wherein each symbol is as defined above, (b) C^^ aryl group optionally having 
1 to 5 substituent(s) selected from alkylthio, Ce_ 14 arylthio, C,^ alkylsulfinyl, C^ arylsutfinyl, C t ^ alkylsul- 
fonyl, C6_ 14 arytsulfonyt and carboxy or (c) C,^ alkyl group optionally substituted by halogen atom, 
R2 is a pyridyl group, and 

R 3 is a Cq_ u aryl group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally halogenated 
C,^ alkyl, optionally halogenated alkoxy and carboxy. 

(16) the agent of (5), wherein R 1 is 

(») c i-8 a,k y | . C3-6 cycloalkyt or Cg.^ aryl optionally having 1 to 5 substituent(s) selected from halogen atom, 
optionally halogenated alkyl. carboxy alkenyl, optionally halogenated C t ^ alkoxy, C,^ alkoxy-carb- 
onyl-C^ alkoxy, hydroxy, amino, mono- or di-C^ alkylamino, carboxy, C,^ alkoxy-carbonyl, mono- or di-C^ 
aikyl-carbamoyl and Cq_ u aryl-carbonylamino, 
(ii) a 5 membered heterocyclic group, 

(ifi) an amino group optionally having 1 or 2 substituent(s) selected from (a) C t ^ alkyl. (b) Cg_ 14 aryl, (c) C 7 _ 16 
arafkyl, (d) 6 membered heterocyclic group and (e) C 1-6 alkyl-carbonyl, cycloalkyj-carbonyl, Ce_ 14 aryl- 
carbonyl, Cy.^ aralkyl-carbonyf. alkyl-carbamoyl or 5 or 6 membered heterocyclic carbonyl, optionally 
having 1 to 3 substituent(s) selected from halogen atom. alkyl, alkoxy. carboxy and C,^ alkoxy- 
carbonyl, or an amino group optionally having di-C,^ alkytamino-C 1-6 alkylidene, 

(iv) a 5 or 6 membered non-aromatic cyclic amino group optionally substituted by alkyl-carbonyl or oxo, or 

(v) a carboxy group; 

R 2 is a pyridyl group; and 

R 3 is a C^k, aryl group optionally having 1 to 3 substituent(s) selected from halogen atom, alkylenedioxy. 
optionally halogenated C,^ alkyl, carboxy C 2 ^ alkenyl. optionally halogenated C^ alkoxy, hydroxy, C 7 . 16 aralky- 
loxy and alkyl-carbonyloxy (two adjacent alkyl groups as substituents may be bonded to form a 5 membered 
non-aromatic carbon ring), 

(17) the agent of (5), wherein R 1 is a aryl group optionally having C^alkylsulfonyt, R 2 is a pyridyl group, and 
R 3 is a Cfc. 14 aryl group optionally having halogen atom(s), 

(18) the agent of (1) or (2), which is a prophylactic or therapeutic agent of asthma, chronic obstructive pulmonary 
disease (COPD), allergic disease (e.g., allergic dermatitis, allergic rhinitis), inflammation, Addison's disease, au- 
toimmune hemolytic anemia, systemic lupus erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral 
hemorrhage, cerebral infarction, head trauma, spinal cord injury, brain edema, multiple sclerosis. Alzheimer's dis- 
ease. Parkinson's disease, amyotrophic lateral sclerosis, diabetes, arthritis (e.g., chronic rheumatoid arthritis, os- 
teoarthritis), osteoporosis, toxemia (e.g., sepsis). Crohn's disease, ulcerative colitis, chronic pneumonia, pulmo- 
nary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob dis- 
ease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, con- 
gestive heart failure, hepatitis, kidney failure, nephritis, malignant tumor, transplantation, dialysis hypotension or 
disseminated intravascular coagulation, 

(19) the agent of (1) or (2), which is a prophylactic or therapeutic agent of chronic rheumatoid arthritis or osteoar- 
thritis, 

(20) N-ethyl-[4^4-methoxyphenyl)-^^ (Reference Example 23-269), 
N-propyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyt)-1 ,3-thiazol-2-yl]amine (Reference Example 23-276), N- 
butyl-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example 23-280). 
N-benzyl-[4-(3.5-dimethylphenyl)-5-(4-pyridyl)-1.3-thiazol-2-yl]amine (Reference Example 23-281), N-pro- 
pyt-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1.3-thiazoI-2-yl]amtne (Reference Example 23-290). N-isopro- 
pyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1.3-thiazol-2-yl]amine (Reference Example 23-291), N-[4-(4-methoxyphe- 
nyi)-5-(4-pyridyl)-1.3-thiazol-2-ylJ-N , -phenylurea (Reference Example 23-296), 

44ff4-(4-methoxyphenyi)-5-(4-pyri acid (Reference Example 23-299)^- 
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methyl 442-[4^methyimio)phenyll-5^4^yridyt)-1 i 3-thia2o!-4-yl]pheny! ether (Reference Example 23-300), 
4-[4-(3,5Kiimethylphenyl)-5^4-pyridylH^ (Reference Example 23-302). 

4-[4-(4-methoxyphenyi)-5-(4-pyridyl)-1 ,3-miazol-2-y0phenylmethylsulfoxide (Reference Example 23-303). 
4-[4-(3,5-dimethylphenyl)-5-{4-pyrkJyl)-1.3^ (Reference Example 23-305). 

4-[4-(4-methoxyphenyl)-5-(4-pyh"dyl)-1 ,3-thia2c4-2-ylJphenytmethy1sulfone (Reference Example 23-306), 
4-[4-(3,5-dimethytphenyl)-5-(4-pyridyi^^ (Reference Example 23-308), 

4-[4-(4-fiuorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-y0phenylmethytsutfide (Reference Example 23-309), 
4-{4-(4-ch!oror^enyl)-5-(4-rjyridylH^ (Reference Example 23-310), 

4-[4-(4-fluc^ophenyf)-5-(4-pyridyl)-1 f 3-thiazol-2-y0phenylmethylsutfoxide (Reference Example 23-311), 
4-[4-(4-cWorophenyl)-5-(4-pyridylH,^^ (Reference Example 23-312). 

4-{4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yQphenylmethylsulfone (Reference Example 23-3 13). 
4-[4-(4-chlorophenyl)-5-(4-pyridy^ (Reference Example 23^314), 

N-I4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-ylJ-N 4 -phenylurea (Reference Example 23-315). 
2-hydroxy-N-[4-(4-methoxyphenyl)-5-(4-pyri (Reference Example 23^325), 

4-[4-(3,4^imethylphenyl)-5-(4-pyridyl)-1.3-thtazol-2-ynphenylmethylsumde (Reference Example 23-326). 
4-[4-(3,4-dimemylphenyl)-5-(4-pyridyt)-1.34hiazol-2-yQphenyImemylsulfoxide (Reference Example 23-327), 
4-[4-(3,4<limethylphenyl)-5-(4-p^ (Reference Example 23-328). ■' 

2- hydroxy-N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1.3-th!azcrf-2-yna<^tamide (Reference Example 23-329). 
4-[Q4-(3,5-dimethy1phenyf)-5-(4-pyridylH»3-^ acid (Reference Example 
23-337), 

3- f[[4-(3 t 5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amino]carbonyf]benzoic acid (Reference Example 
23-342), 

4- (4-fluorophenyl)-2-phenyl-5-(4-pyridyl)-1 ,3-thiazole (Reference Example 44-1 ), 

methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 r 3-thiazot-2-yllphenylsuJfide (Reference Example 44-7), 

methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)^1,3-thiazol-2-yllphenylsulfoxide (Reference Example 44-8). 

methyl 4-{4-(3-memylphenyl)-5-(4^yridyl)-1.3-thiazol-2-ynphenylsu»fone (Reference Example 44-26), or a salt 

thereof, 

(21) a method for inhibiting p38 MAP kinase, comprising administering an effective amount of a 1 ,3-thiazole com- 
pound substituted at the 5-position by a pyridyl group optionally having substituent(s), a salt thereof or a prodrug 
thereof to a mammal, 

(22) a method for inhibiting TNF-a production, comprising administering an effective amount of a 1 ,3-thiazole 
compound substituted at the 5-position by a pyridyl group optionally having substituent(s). a salt thereof or a pro- 
drug thereof, excluding a compound of the formula 




wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazole ring by a carbon atom of an aromatic 
ring, and R is a hydrogen atom, an acyf group, or a monovalent aromatic group having not more than 10 carbon 
atoms, which is bonded to a nitrogen atom by a carbon atom of the aromatic ring, and a salt thereof, to a mammal, 

(23) a method for prophylaxis or treatment of asthma, chronic obstructive pulmonary disease (COPD), allergic 
disease (e.g., allergic dermatitis, allergic rhinitis), inflammation, Addison's disease, autoimmune hemolytic anemia, 
systemic lupus erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, 
head trauma, spinal cord injury, brain edema, multiple sclerosis, Alzheimer's disease. Parkinson's disease, amyo- 
trophic lateral sclerosis, diabetes, arthritis (e.g.. chronic rheumatoid arthritis, osteoarthritis), osteoporosis, toxemia 
(e.g., sepsis), Crohn's disease, ulcerative colitis, chronic pneumonia, pulmonary silicosis, pulmonary sarcoidosis, 
pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob disease, virus infection, atopic dermatitis, 
AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, congestive heart failure, hepatitis, kidney 
failure, nephritis, malignant tumor, transplantation, dialysis hypotension or disseminated intravascular coagulation, 
which method comprises administering an effective amount of a 1 ,3-thiazole compound substituted at the 5-position 
by a pyridyl group optionally having substituentfs), a salt thereof or a prodrug thereof to a mammal. 

(24) a method for prophylaxis or treatment of chronic rheumatoid arthritis or osteoarthritis, which method comprises- 
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administering an effective amount of a t,3-thiazote compound substituted at the 5-position by a pyridyf group 
optionally having substituent(s), a salt thereof or a prodrug thereof to a mammal, 

(25) use of a 1,3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituent 
(s), a salt thereof or a prodrug thereof for the production of a p38 MAP kinase inhibitory agent, 

(26) use of a 1,3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituent 
(s), a salt thereof or a prodrug thereof, excluding a compound.of the formula 




wherein Ar is an unsubstituted or substituted aryf group bonded to a thiazole ring by a carbon atom of an aromatic 
ring, and R is hydrogen atom, acyl group, or a monovalent aromatic group having not more than 10 carbon atoms, 
which is bonded to a nitrogen atom by a carbon atom of the aromatic ring, and a salt thereof, for the production 
of a TNF-a production inhibitory agent. 

(27) use of a 1,3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituent 
(s), a salt thereof or a prodrug thereof for the production of an agent for the prophylaxis or treatment of asthma, 
chronic obstructive pulmonary disease (COPD), allergic disease (e.g r , allergic dermatitis, allergic rhinitis), inflam- 
mation, Addison's disease, autoimmune hemolytic anemia, systemic lupus erythematosus, Crohn's disease, pso- 
riasis, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, spinal cord injury, brain edema, multiple 
sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, diabetes, arthritis (e.g.. chronic 
rheumatoid arthritis, osteoarthritis), osteoporosis, toxemia (e.g., sepsis), Crohn's disease, ulcerative colitis, chronic 
pneumonia, pulmonary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creut- 
zfeldt-Jakob disease, virus infection, atopic dermatitis. AIDS encephalopathy, meningitis, angina pectoris, cardiac 
infarction, congestive heart failure, hepatitis, kidney failure, nephritis, malignant tumor, transplantation, dialysis 
hypotension or disseminated intravascular coagulation, and 

(28) use of a 1,3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituent 
(s), a salt thereof or a prodrug thereof for the production of an agent for the prophylaxis or treatment of chronic 
rheumatoid arthritis or osteoarthritis. 



Best Mode to Practice the Invention 

[0008] In the present specification, as "acyl group*, for example, there are an acyl group represented by the formula: 
-(C=0)-R 5 . -(C=0)-OR 5 , -(C=0)-NR 5 R 6 . -(C=S)-NHR5 or -S0 2 -R 7 (wherein R 5 represents a hydrogen atom, a hydro- 
carbon group optionally having substituent(s) or a heterocyclic group optionally having substituent(s), R 6 represents 
a hydrogen atom or a C^ alkyl, R 7 represents a hydrocarbon group optionally having substituent(s) or a heterocycfic 
group optionally having substituent(s)) and the like. 

(0009] In the aforementioned formula, as "hydrocarbon group" of "hydrocarbon group optionaOy having substituent 
(s)" represented by R 5 , for example, there are an acyclic or cyclic hydrocarbon group (for example, alkyl, alkenyl, 
alkynyl, cycloalkyli aryl, aralkyt and the like) and the like. Among them, acyclic or cyclic hydrocarbon groups having 1 
to 16 carbon atom(s) are preferable. 

[0010] As "alkyT, for example, C^ alkyl (for example, methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl and the like) and the like are preferable. . . 

[0011] As "alkenyl". for example. C^ alkenyl (for example, vinyl, allyl. isopropenyl, 1-butenyl. 2-butenyl. 3-butenyl. 
2-methyl-2-propenyl, 1-methyl-2-properiyl. 2-methyM-propenyl and the iflce) and the like are preferable. 
[0012] As "alkynyl", for example. C 2 ^ alkynyl (for example, ethynyf. propargyl, 1-butynyl. 2-butynyl, 3-butynyl. 1-hex- 
ynyl and the like) and the like are preferable. 

[001 3] As "cydoalkyl" , for example. C^ cycloalkyl (for example, cyclopropyl, cyclobutyl. cyclopentyl. cyclohexyl and 
the like) and the like are preferable. 

[0014] As "aryl". for example, C 6 _ 14 aryl (for example, phenyl, 1-naphthyl, 2-naphthyt, 2-biphenylyl. 3-biphenylyl. 
4-biphenylyl, 2-anthryl and the like) and the like are preferable. 

[0015] As "aralkyt", for example, C 7 . 16 aralkyl (for example, benzyl, phenethyl. diphenylmethyl. 1-naphthylmethyl, 
2-naphthylmethyl. 2,2-diphenylethyl. 3-phenylpropyI. 4-phenylbutyl, 5-phenylpentyl and the like) and the like are pref^ 
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erable. 

{0016J As "substituent(s)" of "hydrocarbon group optionally having substftuent(s)* represented by R 5 , for example, 
there are oxo. haJogen atom (for example, fluorine. chlorine, bromine, iodine and the like). C,_ 3 alkylenedioxy (for 
example, methylenedioxy, ethylenedioxy and the like), nitro, cyano, optionally halogenated G,^ alkyl. optionally halo- 
genated C 2 ^ alkenyl. carboxy C 2 ^ alkenyl (for example. 2-carboxyethenyi; 2-carboxy-2-methylethenyl and the like), 
optionally halogenated C 2 ^ alkynyl, optionally halogenated cydoalkyt, Cg. 14 aryl (for example, phenyl. 1-naphthyl. 

2- naphthyl. 2 -biphenylyt. 3-biphenytyl, 4-biphenylyi, 2-anthryl and the Tike), optionally halogenated C,^ alkoxy, C t ^ 
alkoxy-carbonyl-C^ alkoxy (for example, ethoxycarbonylmethyloxy and the like), hydroxy, aryloxy (for example, 
phenyloxy. 1-naphthytoxy. 2-naphthyloxy and the like). C 7 . 16 aralkyloxy (for example, benzyfoxy. phenethytoxy and the 
like), mercapto. optionally halogenated alkylthio, arylthio (for example, phenylthio. 1-naphthylthio, 2-naph- 
thylthio and the like). Cj. ie aralkytthio (for example, benzylthio. phenethylthio and the like), amino, mono-C^ alkylami- 
no (for example, methylamino. ethylamino and the like). mono-C^ arylamino (for example, phenylamino, 1 -naphthyi- 
amino, 2-naphthyiamino and the like). di-C,^ alkylamino (for example, dimethylamino, diethylamino, ethylmethylamino 
and the like), di-C^ arylamino (for example, diphenytamino and the like); formyl, carboxy. carboxy-C^ alkenyl, car- 
boxy-C,^ alkyl, alkyl-carbonyl (for example, acetyl, propionyl and the like), cydoalkyl-carbonyl (for example, 
cycfopropylcarbonyl, cyclopentylcart)onyl. cydohexylcarbonyl and the like), C t ^ alkoxy-carbonyl (for example, meth- 
oxycarbonyl, ethoxycarbonyf, propoxycarbonyl, tert-butoxycarbonyl and the like); C e : %4 aryt-carbonyl (for example, ben- 
zoyl, 1-naphthoyl, 2-naphthoyl and the like), C 7 _ 16 aralkyi-carbonyl (for examplerphenylacetyl. 3-phenylpropionyt and 
the like), aryloxy-carbonyt (for example, phenoxycarbonyt and the like). Cj^ aralkyloxy-carbonyl (for example, 
benzyloxycarbonyl, phenethyloxycarbonyl and the like), 5 or 6 membered heterocydic carbonyf (for example, nicotinoyt, 
isonicofmoyl, thenoyl, furoyl, morpholinocarbonyl, thiomorpholinocarbonyl, piperazin-1-ylcarbonyi, pyrroltdin-1-ylcarb- 
onyl and the like), carbamoyl, thiocarbamoyl. mono-C 1j6 alkyl-carbamoyl (for example, methylcarbamoyt. ethylcar- 
bamoyl and the like), di-C^ alkyl-carbamoyl (for example, dimethylcarbamoyt, diethylcarbamoyl, ethylmethylcar- 
bamoyl and the like), mono- or di-C^ aryl-carbamoyt (for example, phenylcarbamoyl, 1-naphthylcarbamoyl. 2-naph- 
thylcarbamoyt and the like), mono- or di-5 or 6 membered heterocydic carbamoyl (for example. 2-pyridylcarbamoyl. 

3- pyridylcarbamoyt, 4-pyridytcarbamoyf. 2-thienylcarbamoyl. 3-thienylcarbamoyt and the like). alkylsulfonyl (for 
example, methylsulfonyt. ethylsulfonyl and the like). alkylsulfinyl (for example, methylsutfinyl. ethylsulfinyland the 
like), C6. 14 arylsulfonyl (for example, phenylsulfonyt, 1-naphthylsulfonyt, 2-naphthytsolfonyt and the like), Cq_ u aryt- 
sulfmyl (for example, phenylsulfinyl, 1-naphthytsulfiny», 2-naphthylsulfinyl and the like), formylamino, alkyt-carbo- 
nytamino (for example, acetylamino and the like), Cq_ u aryl-carbonylamino (for example, benzoylamino. naphthoyiami- 
no and the like), C 1-6 alkoxy-carbonytamino (for example, methoxycarbonylamind, ethoxycarbonylamrno, propoxycar- 
bonylamino, butoxycarbonylamino and the like). C,^ alkytsulfonylamirid (for example, methylsulforiylamino. ethylsul- 
fonylamino and the like), Ce_ 14 arylsulfonylamino (for example, phenylsulfonylamino, 2-naphthylsulfonylamino. 1-naph- 
thylsulfonylamino and the like), alkyl-carbonyloxy (for example, acetoxy, proplonyloxy and the like). C^ 4 aryl- 
carbonyloxy (for example, benzoyloxy, naphthyfcarbonyioxy and the like), alkoxy-carbonyloxy (for example, rneth- 
oxycarbonyloxy, ethoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy and the like), mono-C,^ alkyt-carbamoy- 
loxy (for example, methylcarbamoyloxy, ethylcarbamoyloxy and the like), di-C^ alkyl-carbamoytoxy (for example, 
dimethylcarbamoyloxy, diethylcarbamoytoxy and the Tike), C 6 _ 14 aryt-carbarnoytoxy (for example, phenylearbamoyloxy. 
naphthylcarbamoyloxy and the like), nicotinoyloxy. 5 to 7 membered saturated cydic amino optionaHy having substit- 
uent(s). 5 to 1 0 membered aromatic heterocydic group (for example, 2-thienyt, 3-thienyt, 2-pyridyl. 3-pyridyl. 4-pyridyt, 
2-quinolyt. 3-o,uinolyl. 4-quinolyi, 5-quinolyl. 8-<juino»y1, lHSoquinc4yl t 3-isoquinolyl, 4-isoquinolyl. 5-isoquinolyf. 1*n- 
dolyl. 2-indolyl, 3-indolyl. 2-benzothiazolyl, 2-benzo[bJthienyl, 3-benzo[b]thieny1, 2-benzo[b]furanyt, 3-benzofb]furariyt 
and the like), sutfo and the like. 

[0017] The "hydrocarbon group" may have 1 to 5. preferably 1 to 3 aforementioned substituent(s) at a substitutaWe 
position and, when the number of substituents is 2 or more, respective substituents may be the same or different. 
[001 8] As aforementioned "optionally halogenated C,^ alkyl", for example, there are alkyl (for example, methyl, 
ethyl, propyl, isopropyl. butyl, isobutyl, sec-butyt, tert-butyl. pentyl, hexyl and the like) and the like optionally having 1 
to 5, preferably 1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like). Examples thereof 
are methyl, chloromethyl. difiuoromethyf, trichloromethyl, trifluoromethyl. ethyl, 2-bromoethyt, 2.2.2-trifluoroethyl. pen- 
tafluoroethyl. propyl, 3,3,3-trifluoropropyt, isopropyl. butyl. 4,4.4-trifkiorobutyl, isobutyl, sec-butyl, tert-butyl, pentyl, iso- 
pentyt. neopentyl, 5.5.5-trifluoropentyt. hexyl. 6,6,6-trifluorohexyl and the like. 

(001 9] As the aforementioned "optionally halogenated alkenyl", for example, there are C^^ alkenyl (for example, 
vinyl, propenyl, isopropenyl, 2-buten-l-yt, 4-penten-1-yl, 5-hexen-1-yl) and the like optionaHy having 1 to 5, preferably 
1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like). 

[0020] As the aforementioned "optionally halogenated alkynyl", there are alkynyl (for example, 2-butyn- 
1-yt. 4-pentyn-1-yl, 5-hexyn-1-yl and the tike) and the like optionally having 1 to 5, preferably 1 to 3 halogen atom(s) 
(for example, fluorine, chlorine, bromine, iodine and the tike). 

[0021] As the aforementioned "optionally halogenated cydoalkyf". for example, there are C M cydoalkyt (for^ 
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example, cydopropyl, cydobutyl. cydopentyl, cydohexyl and the like) and the like optionally having 1 to 5, preferably 
1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like). Examples thereof are cydopropyl, 
cydobutyl, cydopentyl, cydohexyl, 4,4-dichlorocyclohexyl, 2.2,3,3-tetrafluorocydopentyl, 4-chlorocydohexyl and the 
tike. 

[0022] As the aforementioned "optionally halogenated alkoxy". for example, there are alkoxy (for example, 
methoxy, ethoxy, propoxy, isopropoxy, butoxy. isobutoxy, sec-butoxy, pentyloxy, hexyloxy and the like) and the like 
optionally having 1 to 5, preferably 1 to 3 halogen atorn(s) (for example, fluorine, chlorine, bromine, iodine and the 
like). Examples thereof are methoxy, dtfluoromethoxy, trifluoromethoxy. ethoxy, 2,2,2-trifluoroethoxy, propoxy. isopro- 
poxy, butoxy, 4,4, 4-triftuorobutoxy. isobutoxy, sec-butoxy, pentyloxy, hexyloxy and the like. 

[0023] As the aforementioned "optionally halogenated alkylthio", for example, there are alkylthio (for ex- 
ample, methyfthio, ethylthio, propylthio, isopropytthio, butylthk), sec-butylthio. tert-butytthio and the like) and the like 
optionally having 1 to 5, preferably 1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the 
like). Examples thereof are methylthio, difluoromethytthio, trifluoromethyltruo, ethylthio. propylthio. isopropylthio. 
butylthio, 4,4.4-trifluorobutytthio, pentytthio. hexylthio and the like. 

[0024] As "5 to 7 membered saturated cyclic amino" of the aforementioned "5 to 7 membered saturated cyclic amino 
optionally having substituent(s)\ there are 5 to 7 membered saturated cydic amino optionally containing 1 to 4 of one 
or two kinds of heteroatom(s)selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one 
nitrogen atom and carbon atoms and examples thereof are pyrolidin-1-yl, piperidino, piperazin-1-yl, morpholino, thio- 
morpholino, hexahydroazepin-1-yl and the like. 

[0025] As "substituents" of the "5 to 7 membered saturated cydic amino optionajly having substituent(s)", for exam- 
ple, mere are 1 to 3 C-,^ alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, teirt-butyt, pentyt, 
hexyl and the like), Cg_ 14 aryl (for example, phenyl, 1-naphthyt, 2-naphthyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, 

2- anthryl and the like), alkyl-carbonyl (for example, acetyl, propionyl and the like), 5 to 10 membered aromatic . 
heterocydic group (for example, 2-thienyl, 3-thienyl, 2-pyridyl. 3-pyridyI, 4-pyridyl, 2-quinoIyl, 3-quinolyl. 4-quinolyl. 
5-quinolyt, 8-quinolyt, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isqquinolyf, 1-indolyl, 2-iridplyl, 3-indolyl, 2-benzo- 
thiazolyl. 2-benzo[b]thienyl. 3-benzo[b]thienyl. 2-benzo[b3furanyl. 3-benzo[b]furanyl and the tike), oxo and the like. 
[0026] As "heterocyclic group" of "heterocyclic group optionally having substrtuent(s)" represented by R 5 , for exam- 
ple, there is a monovalent group obtained by removing one arbitrary hydrogen atom from a 5 to 14 membered (mono- 
cyclic, bicydic or tricyclic) heterocyde containing 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen 
atom, a sulfur atom and an oxygen atom in addition to carbon atoms, preferably (i) a 5 to 14 membered (preferably 5 
to 10 membered) aromatic heterocyde, (ii) a 5 to 10 membered non-aromatic heterocyde or (iii) a 7 to 10 membered 
bridged heterocyde. 

[0027] As the aforementioned "5 to 14 membered (preferably 5 to 10 membered) aromatic heterocyde", there are 
an aromatic heterocyde such as thiophene, benzofbjthiophene, benzo[b]furan, benzimidazote, benzoxazole, benzo- 
thiazole, benzisothiazole, naphtho[2,3-bjthiophene t furan, pyrrole, imidazole, pyrazoje, pyridine, pyrazine, pyrimidine. 
pyridazine, indole, isoindole. 1H-indazole. purine. 4H-quinolizine. isoquinoline, quinoline, phthalazine. naphthyridine, 
quinoxaline, quinazoline. dnnoline, carbazole, p-carboline, phenanthridine, acridine, phenazine, thiazole, ispthiazole. 
phenothiazine. isoxazole, furazan, phenoxazme and the like, and a ring formed by fusing these rings (preferably mono- 
cyclic) with one or more (preferably 1 to 2) aromatic ring(s) (for example, benzene ring and the tike). 
[0028] As the aforementioned "5 to 10 membered non-aromatic heterocyde", for example, there are pyrrolidine, 
imidazoline, pyrazolidine, pyrazoline, piperidine, piperazine, morpholine, miomorpholine, dioxazoje, oxadiazoline. thi- 
adiazoline, triazoline, thiadiazole, dithiazole and the like. 

[0029] As the aforementioned "7 to 10 membered bridged heterocyde", for example, there are quinuclidine,.7-azabi- 
cydo[2.2.1]heptane and the like. ... : . ' 

[0030] The "heterocyclic group" is preferably a 5 to 14 membered (preferably 5 to 10 membered) (monocyclic or 
bicydic) heterocydic group containing preferably 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen 
atom, a sulfur atom and an oxygen atom in addition to carbon atoms. More particularly, examples thereof are an 
aromatic heterocydic group such as 2-thienyl, 3-thienyl. 2-furyl. 3-furyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quiriolyl, 3-qui- 
nolyl, 4-quinolyl, 5-quinolyl, 8-quinotyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinoryl, 5-tsoquinolyl, pyrazinyl. 2-pyrimidinyl, 
4-pyrimidinyl, 3-pyrrolyl, 2-imidazolyl, 3-pyridazinyl, 3-isothiazolyl, 3-isoxazoryl, Hndbryl. 2-indolyl. 3-indolyl, 2-benzo- 
thiazolyl, 2-benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl. 3-benzofbJruranyl arid the like, and a non-aromatic 
heterocydic group such as 1-pyrrolidinyl, 2-pyrroHdinyl, 3-pyrrolidinyl, 2Hrrudazolinyl, 4-imidazolinyl, 2-pyrazolidinyl, 

3- pyrazolidinyl, 4-pyrazolidinyl, piperidino, 2-piperidyl, 3-piperidyl, 4-piperidyl, 1-piperazinyl, 2-piperazinyl, morpholino, 
thiomorpholino and the like. 

[0031] Among them, for example, a 5 or 6 membered heterocydic group containing 1 to 3 heteroatom(s) selected 
from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms is further preferable. More par- 
ticularly, examples thereof are 2-thienyl. 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-furyl, 3-furyl, pyrazinyl, 2-pyrimidinyl, 
3-pyrrolyl, 3-pyridazinyl. 3-isothiazolyl. 3-isoxazolyl, 1-pyrrolidinyl. 2-pyrrolidinyl. 3-pyrrolidinyl, 2-imidazolinyl. 4-imtda J _ 
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zofinyl, 2-pyrazolidinyl, 3-pyrazolidinyl, 4-pyrazolidinyl, piperidino, 2-piperidyl, 3-piperidyl, 4-piperidyl, 1-piperazinyl, 
2-piperazinyt, mofpholino, thiornorpholino and the tike. 

[0032] As "substituent(s)" of "heterocyclic group optionally having substituent(s)", for example, there are the same 
"substituent(s)" as substituent(s) of "hydrocarbon group optionally having substituent(s)" represented by R 5 . 
[0033] The "heterocyclic group" may have 1 to 5, preferably 1 to 3 aforementioned substituent(s) at a substitutable 
position and, when the number of substituents is 2 or more, respective substituents may be the same or different 
[0034] As "C-, _$ alkyT represented by R 6 , for example, there are methyl, ethyl, propyl; isopropyl, butyl, isobutyl. sec- 
butyl, tert-butyl, pentyl, hexyl and the like. 

[0035] As "hydrocarbon group optionally having substituent(s)" and "heterocyclic group optionally having substituent 
(s)" represented by R 7 , for example, there are the aforementioned "hydrocarbon group optionally having substituent 
(s)" and "heterocyclic group optionally having substituent(s)" represented by R?, respectively. 
[0036] As "hydrocarbon group optionally having substituents)" represented by R 1 , for example, there are "hydro- 
carbon group optionally having substituent(s)" represented by R 5 . 

[0037] As "heterocyclic group optionally having substituent(s)" represented by R 1 . for example, there are "hydrocar- 
bon group optionally having substituent(s)" represented by R 5 . 

[0038] As "amino group optionally having substituent(s)" represented by R 1 , for example, there are (1) an amino 
group optionally having 1 or 2 substituent(s) and (2) a cyclic amino group optionally having substituent(s), and the like. 
[0039] As "stibstituent(s)" of "amino group optionally having 1 or 2 substituerrt(s)" of the aforementioned (1), for 
example, there are a hydrocarbon group optionally having substituent{s), a heterocyclic group optionally having sub- 
stitutes), an acyl group, an alkylidene group optionally having substituent(s), and the like. As these "hydrocarbon 
group optionally having substituent(s)" and "heterocyclic group optionally having substituent(s)", there are the same 
"hydrocarbon group optionally having substituent(s)" and "heterocyclic group optionally having substituent(s)" as those 
represented by R 5 described above, respectively. 

[0040] As "alkylidene group" of "alkylidene group optionally having substituent(s)", for example, there are a 
alkylidene group (for example, methylidene, ethylidene, propylidene and the like) and the like. As "substituent(s)" of 
"alkylidene group optionally having substituents)". there are 1 to 5, preferably 1 to 3 same substituent(s) as "substituent 
(s)" of "hydrocarbon group optionally having substituent(s)" represented by R 5 . 

[0041] When the number of the aforementioned "substituent(s)" of "amino group optionally having 1 or 2 substituent 
(s)" is 2, respective substituent(s) may be the same or different. 

[0042] As "cyclic amino group" of "cyclic amino group optionally having substituent(s)" of the aforementioned (2), 
there are a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 of one or two kinds of 
heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen atom and 
carbon atoms. More particularly, examples thereof are pyrrolidin-1-yl, piperidino, piperazin-1-yf. morrjholirK), thiornor- 
pholino, hexahydroazepin-1-yl, imidazofidin-1-yl. 2.3-dihydro-1H-imidazoM-yl, tetrahydro-1(2H)-pyrimidinyl l 3,8^dihy- 
dro-1(2H)-pyrimidinyl, 3,4-dihydro-1(2H)-pyrimidinyt and the like. As "substituent(s)" of "cyclic amino optionally having 
substituent(s)", there are 1 to 3 same ones as "substituent(s)" of "5 to 7 membered saturated cyclic amino group 
optionally having substituent(s)" which were described in detail as "substftuent(s)* of "hydrocarbon group optionally 
having substituent(s)" represented by R 5 . - 
[0043] Examples of the 5 to 7 membered non-aromatic cyclic amino group having one oxo, there are 2-oxoimidazo- 
fidin-1-yi, 2-oxo-2,3-dihydrcHM-imkJazoM-yl, 2-oxotetrahydro-1(2H)-pyrimidinyl, 2-oxo-3,6-dihydro-1(2H)-pyrimidinyl, 
2-oxo-3,4-dihydro-1(2H)-pyrimidinyl, 2-oxopyrrolidin-1-yt t 2-oxopiperidino, 2-oxoptperazin-l-yt, 3-oxopiperazin-1-yl # 
2-oxo-2,3,4,5,6.7-hexahydroazepin-1-yl and the like. 

[0044] As R 1 , an amino group optionally having substituent(s) and an aryl group optionally having substituents) are 
preferable. As further preferable example of the "amino group optionally having substituent(s)" is ah amino group 
optionally having 1 or 2 acyl represented by the formula: -{C=0)-R 5 . -(C=OH>R 5 . -<C=0)-NR 5 R 6 . -(C=S)-NHR 5 or 
-S0 2 -R 7 [wherein respective symbols represent the same meanings as described above]. 

[0045] More preferable example is an amino group optionally having 1 or 2 acyl represented by the formula: -C(OO) - 
-R 5 or -{C=0)-NR 5 R 6 [wherein respective symbols represent the same meanings as described above]. 
[0046] As the "aryl group optionally having substituents)". for example, there is preferably a C^ u aryl group (pref- 
erably a phenyl group and the like) optionally having 1 to 5 substituent(s) selected from alkytthio, C^ u arylthio, 

alkylsulfinyl, arylsulfinyl, C t ^ alkylsulfonyl, C 6 . 14 arylsulfonyl and carboxy. 
[0047] Particularly, as R 1 , there are mentioned 

(a) C^ u aryl group (preferably aryl) optionally having 1 to 5 substituent(s) selected from halogen atom, 
optionally halogenated alkyl, carboxy C 2 _6 alkenyl. optionally halogenated C t ^ alkoxy. C,^ alkoxy-carbon- 
yl-C^ alkoxy, hydroxy, amino, mono- or di-C^ alkylamino. carboxy, C 1-6 alkoxy-carbonyl. mono- or di-C^ alkyl- 
carbamoyl, Cg, 14 aryl-carbonylamino. C t ^ alkylenedioxy, C 1-6 alkylthio, Cq, u arylthio, G 1-€ alkylsulfinyl. C^ u ar- 
ylsulfinyl, C 1-6 alkylsulfonyl, C^ u arylsulfonyl, nitro and the like, *--^= 
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(b) alky! group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally halogenated 
alkyl, carboxy C 2 ^ alkenyl, optionally halogenated C-,^ alkoxy. C,^ alkoxy-carbonyl-C,^ alkoxy, hydroxy, amino, 
mono- or di-C,^ alkylamino, carboxy, C 1-6 alkoxy-carbonyl, mono- or di-C,^ alkyl-carbamoyl and aryt-car- 
bonylamino, 

(c) cycloalkyl group (e.g.. cyclohexyl) optionally having 1 to 5 substituent(s) selected from halogen atom, 
optionally halogenated alkyl, carboxy C 2 ^ alkenyl, optionally halogenated C iS alkoxy, C t _6 alkoxy-carbon- 
yl-C,^ alkoxy, hydroxy, amino, mono- or di-C^ alkylamino. carboxy, alkoxy-carbonyl, mono- or di-C^ alkyl- 
carbamoyl and C^ u aryl-carbonylamino. 

(d) C 7 _ 16 aralkyl group (e.g., phenyl-C^ alkyl group). 

(e) 5 to 1 0 membered aromatic heterocyclic group containing 1 to 4 of one or two kinds of heteroatom(s) selected 
from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (e.g., 5 or 6 membered 
aromatic heterocyclic group such as pyridyi, thienyt and the like). 

(0 5 to 10 membered non-aromatic heterocyclic group containing 1 or 2 of one or two kinds of heteroatom(s) 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, which may have 
Cg. 14 aryl (e.g.. phenyl). alkyl-carbonyi or oxo, such as 5 or 6 membered rion-aromatic cycTic amino group (e. 
g., piperidino, piperazino and the like), 

(g) amino group optionally having 1 or 2 substituent(s) selected from the group consisting of the following (1) to 
(7) [(1)0^ alkyl, (2) aryl, (3) C 7 . 16 aralkyl, (4) a 5 or 6 membered heterocyclic group (e.g., pyridyi) containing 
1 or 2 heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms. 
(5) Cj ^ alkyl-carbonyi, cycloalkyf-carbonyf , aryt-carbonyl, C7_ 16 aralkyi-carbqnyi, C t ^ alkyl-carbamoyl 
or 5 or 6 membered heterocyclic carbonyl group optionally having 1 to 3 substituent(s) selected from halogen 
atom, alkyl, alkoxy, carboxy, C t ^ alkoxy-carbonyl. cyano, tetrazine and the fike, (6) C^ u aryl-carbamoyl 
group optionally having 1 to 3 substituent(s) selected from halogen atom, C li€ alkyl, C 1 ^ alkoxy, carboxy, . 
alkoxy-carbonyl, cyano. nitro, mono- or di-C 1-6 alkylamino and the like, (7) di^ t ^ alkylamino-C^ alkylidene], or 

(h) carboxy group and the like are preferable. 

[0048] As the "pyridyi group" of the "pyridyi group optionally having substituent(s)" represented by R 2 , 1-. 2-, 3- or 
4-pyridyl group and the like are used. 

[0049] As the "substituent(s)* of the "pyridyi group optionally having substituent(s)* represented by R 2 . for example, 
those similar to the "substituent(s)" of the "hydrocarbon group optionally having substituent(s)" represented by the 
aforementioned R 5 are used. 

[0050] The "pyridyi group" may have 1 to 5. preferably 1 to 3. substituent(s) such as those mentioned above at 
substitutable position(s). When the number of substituent is 2 or more, the respective substituent(s) may be the same 
or different. In addition, the nitrogen atom in the ring of the "pyridyi group" may be N-oxidized. 
[0051] R 2 is preferably a pyridyi group optionally having substituent(s) (e.g.. 3-pyridyl group, 4-pyridyl group and the 
like, preferably 4-pyridyl group). 

[0052] As R 2 . pyridyi group optionally having 1 or 2 substituent(s) selected from the group consisting of C,^ alkyl 
(e.g., methyl), hydroxy and C 1-6 alkyl-carbonyloxy (e.g.. acetyloxy) and the like are preferable. 
[0053] As the "aromatic group" of "aromatic group optionally having substRuent(s)" represented by R 3 . for example, 
there are an aromatic hydrocarbon group, an aromatic heterocyclic group and the like. 

[0054] As the "aromatic hydrocarbon group", examples thereof include a monocyclic or fused polycyclic (bicyclic 
or tricyclic) aromatic hydrocarbon group. As examples, there are a C&_ u aryl group and the like such as phenyl, 1 -naph- 
thyi. 2-naphthyl. 2-biphenytyt, 3-biphenylyt, 4-biphenylyl, 2-anthryl and the fike. 

[0055] As the "aromatic heterocyclic group", there are a 5 to 1 4 membered (preferably 5 to 1 0 me^bered)(monocydic 
or bicyclic) aromatic heterocyclic group containing preferably 1 to 4 of one or two kinds of rjeteroatom(s) selected from 
a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms and the like and, more particularly, 
there are an aromatic heterocyclic group such as 2-thienyt, 3-thienyl, 2-furyl. 3-furyl. 2-pyridyl, 3-pyridyl, 4-pyridyl, 

2- quinolyl. 3-quinotyl. 4-quinolyl. 5-quinolyi. 8-quinotyl, 1-isoquinolyl, 3-rsoquinolyl. 4-ispquinolyl, 5-isoquinolyl, pyrazi- 
nyl, 2-pyrimidinyl, 4-pyrimidinyl, 3-pyrrolyi, 2-imidazolyl, 3-pyridazinyt, 3-isothiazolyl, 3-isoxazolyl, 1-indolyl, 2-rndotyl, 

3- indolyl, 2-benzothiazolyl. 2-benzo[b]thienyl, 3-benzo[b]thienyl. 2-benzo[b]furanyl, 34>enzo[b]furanyl and the fike. 
[0056] As the "substHuent(s)" of the "aromatic group optionally having substituent(s)V there are 1 to 5, preferably 1 
to 3 same substituent(s) as "substituent(s)" of "hydrocarbon group optionally having substrtuent(s)" represented by the 
aforementioned R 5 . When the number of substituents is 2 or more, respective substituents may be the same or different. 
The adjacent two substituents may form a 4 to 7 membered non-aromatic carbon ring. Preferably, it is a 5 membered 
non-aromatic carbon ring. 

[0057] R 3 is preferably a C^ 0 aryl group optionally having substituent(s). More preferably, it is a phenyl group op- 
tionally having substituent(s). The substituent of these 10 aryl group and phenyl group is preferably 1 to 3 substituent 
(s) selected from halogen atom, C^alkylenedioxy, optionally halogenated C t _6 alkyl.. carboxy alkenyl, C^cy-^ 
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doalkyl, optionally halogenated alkoxy, hydroxy, C 7 _ 16 aralkyloxy, C t ^ alkyl-carbonytoxy and carboxy. Particularly 
preferably, it is optionally halogenated atkyl (e.g., C V2 alkyt such as methyl, ethyl and the like), optionally halo- 
genated alkoxy (e.g., C U3 alkoxy such as methoxy, ethoxy and the like). The two adjacent alkyl groups as sub- 
stituents may be bonded to form a 5 membered non-aromatic carbon ring. 

[0058] When compound (I) or compound (la) is used as a TNF-a production inhibitor, the compound (I) or compound 
(la) does not include a compound of the formula 



wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazole ring by a carbon atom of the aromatic 

ring, and R is a hydrogen atom, acyl group, or a monovalent aromatic group having not more than 10 carbon atoms, 

which is bonded to a nitrogen atom by a carbon atom of the aromatic ring. 

[0059] As the compound (I), for example, compound (la) is preferable. 

[0060] As compound (la), the following compounds of (AHB) and the like are preferable, 

(A) A compound (la) wherein R 1 is (a) an amino group which may have 1 or 2 acyt of the formula: -(C=0)-R 5 or - 
-(C=0)-NR 5 R 6 wherein each symbol is as defined above or (b) a Cq_ u aryl group optionally having 1 to 5 substituent 
(s) selected from C,^ alkylthio, C^ u arylthio. C,^ alkylsulfinyt. Cq_ u arylsulfinyl. C 1-6 alkytsulfonyl, C^ u arylsul- 
fonyl and carboxy and the like; R 2 is pyridyl group optionally having 1 to 5 substituent(s) selected from C t ^ alkyl, 
hydroxy and alkyl-carbonyioxy; and R 3 is a Cg_ 14 aryl group optionally having 1 to 5 substituent(s) selected 
from halogen atom, optionally halogenated C^alkyt, optionally halogenated C T-6 alkoxy and carboxy. 

(B) A compound (la) wherein R 1 is (i) C^alkyl, cycloalkyl or C^ u aryl (preferably C^q aryl) optionally having 
1 to 5 substituent(s) selected from halogen atom, optionally halogenated C,^ alkyl, carboxy alkenyl, optionally 
halogenated alkoxy, C t ^ alkoxy-carbonyt-C 1 _ 6 alkoxy, hydroxy, amino, mono- or dt-C^ alkyiamino, carboxy, 
C t ^ alkoxy-carbonyl, mono- or di-C^ alkyl-carbamoyl and C e . u aryl-carbonylamino, (ii) a 5 membered hetero- 
cyclic group, 

(m) an amino group optionally having 1 or 2 substituent(s) selected from (1 ) alkyt, (2) C©^ aryl, (3) C 7 _ 16 aralkyl, 
(4) 6 membered heterocyclic group and (5) C t ^ alkyf-carbonyf. cydoalkyl-carbonyt. Cfr. 14 aryf-carbonyl, Cj.^ 6 
aralkyt-carbonyJ, afkyl-carbamoyf or 5 or 6 membered heterocydic carbonyt, each optionally having 1 to 3 
substituentfs) selected from halogen atom, C 1-6 alkyl, alkoxy, carboxy and alkoxy-carbonyl, or an amino 
group optionally having di-C^ alkyfarriino-C,^ alkylidene, - 

(iv) a 5 or 6 membered non-aromatic cyclic amino group optionally substituted by C 1-6 alkyl-carbonyt or oxo, or 

(v) a carboxy group; 

R 2 is a pyridyl group optionally having 1 to 3 substituent(s) selected from C 1-€ alkyl, hydroxy and alkyl-carb- 
onyloxy; 

R 3 is a Cq_ %0 aryl group optionally having 1 to 3 substituent(s) selected from halogen atom, C 1<3 alkylenedioxy, 
optionally halogenated alkyl, carboxy C 2 ^ alkenyl, optionally halogenated C t ^ alkoxy, hydroxy, C 7 . 16 aralky- 
loxy and C t ^ afkyl-carbonyloxy (two adjacent alkyl groups as substituents may be bonded to form a 5 membered 
non-aromatic carbon ring). 

[0061] Moreover, preferable examples of compound (I) and compound (la) indude: 

[4-{4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-tNazd-2-yl]armne (Reference Example 13-1 4). 
[4-phenyl-^4-pyridylH.^h*azo^2-yf)amine (Reference Example 13-15). 
N-methyt [4-(4-methoxyphenyl)-5-(4-pyridyl)-1,3-thiazol-2-y0 (Reference Example 13-16). 
N-methyl [4-phenyt-5-(4-pyridyl)-1,3^thiazol-2-yl]amine (Reference Example 13-47), 
N-methyl [4-(4-fluorophenyl)-5-(4-pyridyl)-1.3-thiazol-2-yl]amine (Reference Example 13-69), 
N-methyl [4-(4-chlorophenyl)-5-(4-pyridyl)-1,3-tWazol-2-ylJamine (Reference Example 13-70). 
N-methyl [4-(4-bromophenyl)-5-(4-pyridyl)-1.3-truazol-2-yl]amine (Reference Example 13-71), 

2- pherryl-N-[4-phenyl-5-(4-pyri (Reference Example 23-29). 

3- phenyl-N-[4-phenyI-5-(4-pyridyl)-1 .3-tWazol-2-yi]propionamide (Reference Example 23-30), - ■ 




Ar 



H 



(Iaa) 
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N-[4-{3-chlorophenyl)-5-{4-pyridyl)-1,3-thiazca-2-yllacetanifde (Reference Example 23-49). 
N-{4-(3-crUorophenyt)-5-(4-pyridyl)-1^^ (Reference Example 23-50), 

N-{4-(3-methy!phenyl)-5-(4-pyridyt)-1,3-thia2ol-2-y1]acetamide (Reference Example 23-51), 
N-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]propk)namide (Reference Example 23-52), 
[4^3-chlorophenyl)-5-(4-pyridyl)-1 l 3-truazol-2-yl]amine (Reference Example 23-59), 
[4-(3-methytphenyl)-5-(4-pyridyI)-1,3-thiazol-2-yf)amine (Reference Example 23-60), 
(4-(4-<^lorophenyl}-5-(4-pyrid^ Example 23-61), 

[4-{4-methytphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yf}amine (Reference Example 23-62), 
N-[4-phenyl-5-(4-pyridyl)-1,3-thia2ol-2-yllacetamide (Reference Example 23-71), 
N-phenyl-[4-(4-metriO)cyphen (Reference Example 23-80), 

N-[4-(4-memoxy^Jhenyl)-5-(4'pyridyl)-1,34hiazo^2-y^nicotinamide (Reference Example 23-101), 
N-[4-(4-methoxypheny»)-5-(4-pyridyl)-1 ,3-thiazol-2-yfJisonicotinamide (Reference Example 23-102), 
[4-(3.4-dimemylphenyl)-5-(4-pyridyt>-1,3-thiazol-2-ylJamine (Reference Example 23-125), 
N-[4-(3,5-dimemyfphenyl)-5-(4-pyridytH.3^ Example 23-128), 

[4-(2-naphthy!)-5-(4-pyridy!)-1 ,3-thiazoJ-2-ylJamine (Reference Example 23-144), 
N-ethyl-N^4-(4-methoxyphenyl)-5-(4-pyridyl)-1.3-thiazol-2-yQurea (Reference Example 23-156), 
N-[4-(3.5-dimemylphenyl)-5-(4-pyrkJyl)-1,3^iazol-2-yl]isonicoUnamide (Reference Example 23-200), 
N-ethyl-[4-(4^emoxyphenyl)-5-(4-pyridyI)-1,3-thiazol-2-yl]amine (Reference Example 23-269), 
N-propyl-[4-(3.5-dimethylphenyl)-5-<4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example 23-276), 
N-butyl-[4-(3,5-dimemylpheny^ (Reference Example 23-280). 

N-benzyl-[4-(3,5-dinrtemyJphenyl)-5-(4-pyri^ (Reference Example 23-281), 

N-propyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example 23-290), 
N-isopropyl-[4-(4-methoxypheriyt)-5-(4-pyridyl)-1,3-trMazol-2-yl]amine (Reference Example 23-291). . 
N-[4-(4-metnoxyphenyl)-5-(4-pyridylH,3^ (Reference Example 23-296), 

4^[fl4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-y0amino]carbonyi]benzoic add (Reference Example 23-299), 
methyl 4-[2-[4-{memyimio)phenyl]-5-(4-pyridy0-1,3-thiazol-4-yl)phenyl ether (Reference Example 23-300), 
4-[4-(3,5-dimethylphenyl)-5-<4-pyridyl)-1.3-thiazol-2-yl]phenylmethyfsulfide (Reference Example 23-302), 
4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1,3-thiazol-2-ylJphenylmethylsulfoxkJe (Reference Example 23-303), 
4-[4-{3,5-dimethylphenyl)-5-{4-pyn^yl)-1,3-m^ (Reference Example 23-305), 

4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1.3-thiazo4-2-yl]phenylmethy!^ (Reference Example 23-306), 
4-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl)phenylmethylsulfone (Reference Example 23-308), 
4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yllphenylmethylsuIfide (Reference Example 23-309). 
4-[4-(4-chlorophenyl)-5-{4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsuIfide (Reference Example 23-31 6), 
444-{4^uorophenyl)-5-(4-pyridyl)-1.3-thiazo^ (Reference Example 23-311), 

4-(4-(4-chlorophenyl)-5-{4-pyridyl)- 1 ,3-thiazol-2-ylJphenylmemytsulfoxide (Reference Example 23-3 12), 
4-{4-(4-fluorophenyf)-5r(4-pyridyl)-1 ,3-thtazol-2-yl]phenylmethylsutfone (Reference Example 23-31 3), 
4-[4-(4-cNc*ophenyl)-5-{4-pyridyl)-1,3-tW (Reference Example 23-314), 

NH4-(3,5-dimemylphenyl)-5-(4-pyridyl)-1,3-triiazol-2-ylJ-N -phenylurea (Reference Example 23-315), 
2-hydroxy-N-[4-(4-methoxyphenyf^ (Reference Example 23-325), 

4-[4-(3,4-dimethylphenyl)-5-{4-pyridyl)-1 ,3-thiazol-2-yflphenytmethylsulfide (Reference Example 23-326), 
4-{4-(3,4-dimethylphenyl)-5-{4-pyrkiylH^ (Reference Example 23-327). 

4-[4-{3,4-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazc4-2-yl]phenylmethylsulfone (Reference Example 23-328), 

2- hydroxy-N-[4-(4-rnethoxyphenyl^ (Reference Example 23-329), 
4-ffi4-(3,5-dimethylphenyI)-5-(4-pyridyl>-1 ,3-thiazol-2-yl]amino]carbonyl]benzoic acid (Reference Example 
23-337). 

3- [ff4-(3.5-dimethylphenyl)-5-{4-pyridyl)-1 ,3-truazol-2-ylJaminoJcarbonyl]benzoic acid (Reference Example 
23-342). salts thereof and the like. 

[0062] Preferable examples of compound (I) and compound (la) further include 4-(4-fluorophenyl>-2-phenyl-5-(4-pyr 
ridyO-1 ,3-thiazole (Reference Example 44-1), methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 .3-thiazoi-2-yl]phenylsulfide 
(Reference Example 44-7), methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 .3-thiazol-2-ylJphenylsulfoxide (Reference Ex- 
ample 44-8). methyl 4-[4-(3-methytphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-ylJphenyJsulfone (Reference Example 44-26) and 
the like. 

[0063] Furthermore, as compound (I) and (la), 

(S)-N-[4-(3-methylphenyl)-5-(2-( 1 -phenylethylamino)-4-pyridyl)- 1 ,3-thiazol-2-yl]nicotinamide 1 
(R)-N-[4-(3-methylphenyf)-5-(2-( 1 -phenylemytamino)-4-Py"dyl)- 1 .3-thiazol-2-yl]nicotinamtde, 
(S)-N-[4-(3-methylphenyl)-5-(2-{ 1 -phenyiethytamino)-4-Pyridyl)-1 ,3-thiazol-2-ylJ-2-methy»nicotinamide, - 
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(R)-N-[4-(3-methylphenyl)-5-{2-(1 -phenyiethyiarnino)-4-pyridyl)- 1 >thiazol-2>yfJ-2-methylnicotinamide. 
(S)-N-[4-(3wTiethylphenyl)-5-(2^1-ph 

(R)-N-[4-(3-methylprienyl)-5-(2-(1 -phenylethyfaminoH-PyndylJ-l .3-thiazol-2-yl]-2-chloronicotfnamide. 
(S)-N44^3-methylphenyl)-5-(2-(1 -phenylemylamirio)-4-pyridyl)- 1 ,3-miazol-2-yl]-2-metrioxynicotinamide , 
(R)-N-[4-(3-methylphenyt)-5-(2-(1 -phertylethylamino)-4-py n dyiM ,3-thiazol-2-y^2-metrK)xynicotinamide. 

N^5-(2-berizylamino^-pyridyfM^3-™eto^ 
N-[5-(2-benzyfamincnl-pyridyiH-(3-methyl^^ 

N-[5-(2-benzylamino-4-pyridy!)-4-{3-methyiphenyJ)-1 ,3-thiazol-2-yll-2-chloronicotinamide. 
N-[5-(2-benzytamincH4-pyrkJyfH-{3- m e^ 

N-[5K2^ercoylamin<M-pyridyt)-^3^m€thylphenyl)-1 ,3-thiazol-2-yl]nicotinamide, 
N-t5^2-benzoylamino-4-pyridyl)-4-<3-m€thylphenyl)-1 .3-thiazol-2-yf)-2-niethytmcotinam!de. 
N-(5-(2-beruoytamincMl-pyridyfH^3^efo^ 
N^5^2-benzoyiamino^-pyridytM^3-m^ 

(S)-N-(1 -phenylethyl)-4-[2-€thyl-4-(3-methylphenyl)-1 ,3-thiazoJ-5-yfl-2-pyridylamine, 
(RH^-(1-phenyietaylH42-ethyl-4-(3-meth^ 
(S)-N^1-phenylethytM^4-(3-methyl^ 
(R)4sl-(1-phenylethylM^4K3-methylphen 

(S)-N-(1-phenylethyl)-4-{2-butyt-4-(3^methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine, 

(RH^(i^henyte^yl)-4424>utyW^ 

(S)-N-(1-rjhenylethylM^4-(3-meto^ 

(R)-N-( 1 ^henyiethyl)^[4-(3-methylphehy^ 

(S)-N-{1 ^henylethylH^4-(3-nriethyIphen>1)-2-(4-methylsulfonytphenyl)-1 .34hiazot-5-yl]-2-pyridyfamine, 

(R)-N-( 1 -phenyiethylM-[4-(3-methy!phen 

(S)-N-(1-phenylethylH-{2-(4-flu^ 

(R)-N^1^henylemylH42-(4-ftuoropheny^^ salts thereof and 

the like are preferable. 

[0064] As the salt of Compounds (I) and (la), for example, there are a metal salt, ammonium salt, a salt with an 
organic base, salt with an inorganic acid, a salt with an organic acid, a salt with basic or acidic amino acid and the like. 
As a suitable metal salt, there are alkali metal salt such as sodium salt, potassium salt and the like; alkaline earth metal 
salt such as calcium salt, magnesium salt, barium salt and the like; aluminum salt and the like. As a suitable example 
of a salt with an organic base, for example, there are salts with trimethytamine, triethylarrrine, pyridine, picofine. 2,6-lu- 
tidine, ethanolamine, diethanolamine, triethanotemine, cyclohexylamine, dicyclohexylamine, NiN'-dibenzytethylenedt- 
amine and the like. As a suitable example of a salt with an inorganic acid, for example, there are salts with hydrochloric 
acid, hydrobromic add, nitric acid, sulfuric acid, phosphoric acid and the like: As a suitable example of a salt with an 
organic acid, for example, there are salts with formic add, acetic acid, trifluoroacetic acid, phthalic acid, fumaric add, 
oxalic add, tartaric add, maleic add, citric add, sucdnic acid, malic acid, methanesutfonic add, benzenesulfonic add. 
p-tduenesulfonic acid and the Dke. As a suitable example of a salt with a basic amino add, for example, there are salts 
with arginine; lysine, ornithine and the like. As a suitable example of a salt with an addic amino acid, for example, there 
are salts with aspartic add, glutamic add and the like. 

[0065] Among them, pharmaceutical^ acceptable salts are preferable. For example, when a compound has an addic 
functional group therein, there are inorganic salts such as alkali metal salt (for example, sodium salt, potassium salt 
and the like), alkaline earth metal salt (for example, calcium salt, magnesium salt, barium salt and the like), ammonium 
salts and the like and, when a compound has a basic functional group therein, there are salts with inorganic adds such 
as hydrochloric add, hydrobromic acid, nitric add. sulfuric add. phosphoric add and the like, and salts with organic 
adds such as acetic add, phthalic add, fumaric add, oxalic add, tartaric acid, maleic add, citric acid, sucdnic add, 
methanesulfonic add, p-toluenesulfonic acid and the like. 

[0066] A process for produdng Compound (I) induding Compound (la) will be described below. 
[0067] Compound (I) can be obtained by a method shown by the following reaction formulas 1 and 2 or a similar 
method to that, and additionally, for example, it can be obtained according to the methods described in JP^A-60-58981 , 
JP-A-61-10580, JP-T 7-503023. WO 93/15071, DE-A-3601411. JP-A-5-70446 and the like, a method similar to these 
methods and the like. 

[0068] Respective symbols in the compounds in the following reaction formulas 1 and 2 have the same meanings 
as those described above. Compounds in the reaction formulas indude salts thereof and. as the salts, for example, 
those similar to the salts of Compound (I) can be mentioned. 
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[Reaction formula 1] 

R 3 COR 8 
(HI) 

R G H 2 C N *- 

(II) 



R'-GH 3 
(V) 

R -C-COR 3 
I 

Hal • 

(IX) 

J 

R -C-NH 2 

(X) V 

(la) 

[0069] Compounds (II). (Ill), (V), (VII), (XI), (XIII) and (XIV) can be used as they are when they are commercially 
available or can be prepared by a method known per se or according to the similar method to this. 
[0070] Compound (IV) can be obtained by condensing Compound (II) and Compound (III) in the presence of a base. 
[0071] In the compound (III), R 8 is, for example, (a) C^ alkoxy (e.g., methoxy. ethoxy and the like), (b) di-C^ 
alkylamino (e.g., dimethylamino, diethylamino and the like), (c) N^C^q aryl-N-C^ alkylamino (e.g., N-phenyt-N-methr 
ylamino and the like), (d) a 3 to 7 membered cyclic amino optionally substituted by C^q aryl and(or) C XJ& alkyl (e.g., 
pyrroHdino, morpholino. methylaziridin-1-yl and the like) and the like. 

[0072] An amount of Compound (III) to be used is about 0,5 to about 3.0 moles, preferably about 0.8 to about 2.0 
moles relative to 1 mole of Compound (II). 

[0073] An amount of a base to be used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 10 moles relative 
to 1 mole of Compound (II). 

[0074] As the "base", for example, there are a basic salt such as sodium carbonate, potassium carbonate, cesium 
carbonate and the like, an inorganic base such as sodium hydroxide, potassium hydroxide and the like, an aromatic 
amine such as pyridine, lutidine and the Tike, a tertiary amine such as triethylamine, ^propylamine, tributylamine, 
cyclohexyldimethylamine, 4-dimethyIaminopyridine, N,N-dimethylaniline, N-methylpiperidine, N-methytpyrrolidine, N- 
methylmorpholine and the like, an alkali metal hydride such as sodium hydride, potassium hydride and the like, a metal 
amide such as sodium amide, lithium diisopropylamide, lithium hexamethyldisilazide and the like, a metal alkoxide 
such as sodium methoxide, sodium ethoxide, potassium tert-butoxide and the like. 

[0075] It is advantageous that this reaction is conducted without a solvent or in the presence of an inert solvent. 
Although the solvent is not particularly limited as long as the reaction proceeds, for example, halogenated hydrocar- 
bons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, water or a mixture of two or more of 
them are used. 

[0076] A reaction temperature is usually about -5 to about 200°C, preferably about 5 to about 150°C. A reaction tirae^ . 
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is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0077] Although the reaction product can be used as the reaction solution itself or as a crude product in the next 
step, it can be isolated from the reaction mixture according to the conventional method and can be easily purified by 
a separating means such as recrystallization, distillation, chromatography and the like. 
5 [0078] Compound (VIII) can be obtained by treating compound (IV) with an acid. 

[0079] An amount of an acid to be used is about 1.0 to about 100 moles, preferably about 1.0 to about 30 moles, 
relative to 1 mole of Compound (IV). 

[0080] As the "acid", for example, mineral adds such as hydrochloric acid, hydrobromic acid, sulfuric acid and the 
like are used. 

io [0081] This reaction is conducted in the presence of an inert solvent for a reaction. The solvent is not particularly 
limited as long as a reaction proceeds but, for example, water, a mixture of water and amides, a mixture of water and 
alcohols and the like are used. 

[0082] A reaction temperature is usually about 20 to about 200°C. preferably about 60 to about 1 50°C. A reaction 
time is generally about 30 minutes to about 72 hours, preferably about 1 to about 30 hours. 
15 [0083] Although the reaction product can be used as the reaction solution itself or as a crude product in the next 
step, it can be isolated from the reaction mixture according to the conventional method and can be easily purified by 
a separating means such as recrystallization, distillation, chromatography and the like. 

[0084] The compound (VIII) can be also obtained by condensing compound (VI) obtained by treating compound (V) 
with a base, and compound (VII). 
20 [0085] In the compound (VI). M represents, for example, an alkali metal such as lithium, sodium, potassium and the 
like. 

[0086] In the compound (VII), R 9 represents, for example, those similar to the aforementioned R 8 . 

[0087] An amount of a base to be used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 10 moles relative - - 

to 1 mole of Compound (V). 

25 [0088] As the "base", for example, metal amides such as sodium amide, lithium diisopropylamide. lithium hexame- 
thyldisilazide and the like are used. 

[0089] It is advantageous that this reaction is conducted without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, aliphatic hydrocarbons, 
aromatic hydrocarbons, ethers or a mixture of two or more of them and the like are used. 
30 [0090] A reaction temperature is usually about -78 to about 60°C. preferably about -78 to about 20°C. A reaction 
time is usually about 5 minutes to about 24 hours, preferably about 0.5 to about 3 hours. 

[0091] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the Hke. 
35 [0092] Compound (IX) can be obtained by treating Compound (VIII) with halogens. This reaction is performed in the 
presence of a base or a basic salt if desired. 

[0093] An amount of halogens to be used is about 1.0 to about 5.0 moles, preferably about 1.0 to about 2.0 moles 
relative to 1 mole of Compound (VIII). 

[0094] As the "halogens", there are bromine, chlorine, iodine and the like. 
40 [0095] An amount of a base to be used is about 1.0 to about 10.0 moles, preferably about 1.0 to about 3.0 moles 
relative to 1 mole of Compound (VIII). 

[0096] As the "base", for example, there are aromatic amines such as pyridine, lutidine and the like, tertiary amines 
such as triethylamine, tripropylarnine, tributytamine, cyclohexyldimethylamine, 4-dimethylaminopyridine. N,N-dimeth- 
ylaniline. N-methylpiperidine, N-methylpyrrottdine, N-methylmorpholine and the like. 
<5 [0097] An amount of a basic salt to be used is about 1 .0 to about 1 0.0 moles, preferably about 1 .0 to about 3.0 moles, 
relative to 1 mole of Compound (VIII). 

[0098] As the "basic salt", for example, sodium carbonate, potassium carbonate, cesium carbonate, sodium bicar- 
bonate, sodium acetate, potassium acetate and the like can be used. 

[0099] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
50 a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles. sulfoxides, organic acids, aromatic 
amines or a mixture of two or more of them and the like are used. 

[0100] A reaction temperature is about -20 to about 150°C, preferably about 0 to about 100°C. A reaction time is 
usually about 5 minutes to about 24 hours, preferably about 10 minutes to about 5 hours. 
55 [0101] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. 

[01 02] Compound (la) can be obtained by condensing Compound (IX) with Compound (X). This reaction is performed^ 
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in the presence of a base if desired. 

[0103] In Compound (IX), Hal represents halogens. 

[0104] When Compound (X) is commercially available, it can be used as it is, or can be obtained by the method 
known per se or a method according to the known method or further a method shown in the reaction formula 2. 
5 [0105] An amount of Compound (X) to be used is about 0.5 to about 3.0 moles, preferably about 0.8 to about 2.0 
moles relative to 1 mole of Compound (IX). 

[01 06] An amount of a base to be used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 1 0 motes relative 
to 1 mole of Compound (IX). 

[0107] As the "base", for example, there are basic salts such as sodium carbonate, potassium carbonate, cesium 
w carbonate, sodium bicarbonate and the like, aromatic amines such as pyridine, lutidine and the like, tertiary amines 
such as triethylamine. ^propylamine, tributylamine, cydohexyldimethylamine, 4-dimethylaminopyridine, N,N-dimeth- 
ytaniline, N-methylpiperidine, N-methylpyrrofidine. N-methylmorpholine and the like. 

[0108] It is advantageous that this reaction isperformed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
is carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, nitriles or a mixture of two or more 
of them and the like are used. 

[0109] A reaction temperature is about -5 to about 200°C, preferably about 5 to about 150° C. A reaction time is 
usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0110] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
20 can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the like. 

[Reaction formula 2] 

25 

R 10 CONCS - 
(XI) 

30 

R 1 CN 
(XIII) 

R ! CONH 2 
40 (XIV) 

[01 11] Compound (XII) is obtained by condensing Compound (XI) and amines represented by the formula R*H. 
45 [0112] R 4 represents "amino group optionally having substituent(s)" represented by the above-mentioned R 1 . 

[01 1 3] In Compound (XI), R 10 represents an alkoxy group. As the "alkoxy group", for example, there are a C,^ afkoxy 
group such as methoxy, ethoxy, propoxy, isopropoxy, butoxy and the like. 

[0114] Anamountof the "amines" to be used is about 1.0 to about 30 moles, preferably about 1.0. to about 10 moles 
relative to 1 mole of Compound (XI). 
so [0115] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, nitriles, ketones or a mixture of two 
or more of them and the like are used. 

[0116] A reaction temperature is about -5 to about 200°C, preferably about 5 to about 120°C. A reaction time is 
55 usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0117] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization. distillation, chromatography and the like. * -~ 
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[0118] Compound (X) is obtained by hydrolysing Compound (XII) using an acid or a base. 

[0119] An amount of an acid or a base to be used is about 0.1 to about 50 moles, preferably about 1 to about 20 

moles relative to 1 mole of Compound (XII), respectively. 

[0120] As the "acid", for example, mineral acids such as hydrochloric add, hydrobromic acid, sulfuric acid and the 
like, Lewis acids such as boron trichloride, boron tribromide and the like, the use of Lewis add together with thiols or 
sulfides, organic adds such as trifluoroacetic add, p-toluenesulfonic add and the like are used. 
[0121] As the "base", for example, metal hydroxides such as sodium hydroxide, potassium hydroxide, barium hy- 
droxide and the like, basic salts such as sodium carbonate, potassium carbonate and the like, metal alkoxides such 
as sodium methoxide, sodium ethoxide, potassium tert-butoxide and the like, organic bases such as triethylamine, 
imidazole, formamidine and the like are used. 

[0122] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent: for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, alcohols, ethers, 
aromatic hydrocarbons, aliphatic hydrocarbons, halogenated hydrocarbons, sulfoxides, water or a mixture of two or 
more of them and the Tike are used. 

[0123] A reaction time is usually about 1 0 minutes to about 50 hours, preferably about 30 minutes to about 12 hours. 
A reaction temperature is about 0 to about 200°C, preferably about 20 to about 120°C. 

[0124] Compound (X) can be also obtained by treating Compound (XIII) with hydrogen sulfide in the presence of a 
base. 

[0125] An amount of hydrogen sulfide is about 1 mole to about 30 moles relative to 1 mole of Compound (XIII). . 
[01 26] An amount of a base to be used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 10 motes relative 
to 1 mole of Compound (XIII). 

[0127] As the "base", for example, there are aromatic amines such as pyridine, lutidine and the like, tertiary amines 
such as triethylamine, tripropylamine, tributyiamine, cydohexytdimethylamine, 4-dimethylaminopyridine, N,N-dimeth- 
ylaniline. N-methylpiperidine, N-methylpyrrolidine, N-methylmorpholine and the like, and the like. 
[0128] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, aromatic amines or a mixture of two or more of them 
and the like are used. 

[01 29] This reaction is performed under atmospheric pressure or under pressurized condition. A reaction temperature 
is usually about -20 to about 80°C, preferably about -10 to about 30°C. A reaction time is usually about 5 minutes to 
about 72 hours, preferably about 0.5 to about 30 hours. 

[0130] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization, distillation, chromatography and the Dke. 

[0131] Compound (X) can be also obtained by treating compound (XIII) with 0,0diethyl dithiophosphate in the pres- 
ence of an add. 

[01 32] An amount of O.O-diethyt dithiophosphate to be used is about 1 to about 3 moles, preferably about 1 to about 
2 moles, relative to 1 mole of Compound (XIII). 

[0133] An amount of an add to be used is about 3 to about 10 moles, relative to 1 mole of Compound (XIII). 
[0134] As the "add", for example, mineral adds such as hydrogen chloride, hydrogen bromide and the like, and the 
like are used. 

[0135] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, esters, alcohols, water or a mixture of two or more 
of them and the like are used. 

[0136] A reaction temperature is generally about -20 to about 80°C, preferably about -10 to about 30°C. A reaction 
time is generally about 5 minutes to about 72 hours, preferably about-0.5 to about 30 hours. 

[0137] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystallization. distillation, chromatography and the like. 

[01 38] Compound (X) can also be obtained by treating Compound (XIV) with phosphorus pentasulfide or Lawesson*s 
reagent. 

[0139] An amount of phosphorus pentasulfide or Lawesson's reagent to be used is about 0.5 to about 10 moles, 
preferably about 0.5 to about 3 moles relative to 1 mole of Compound (XIV). 

[0140] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, halogenated hydrocarbons or a mixture of two or more of them and the like are 
used. " "-^ 
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[0141] A reaction time is usually 10 minutes to about 50 hours, preferably about 30 minutes to about 12 hours. A 
reaction temperature is usually about 0 to about 150°C. preferably about 20 to about 120°C. 

[0142] Although a product (X) can be used as the reaction solution itself or as a crude product in the next reaction, 
it can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating 
means such as recrystaftization, distillation, chromatography and the like. 

[0143] When Compound (la) Is acylamino compound, an objective compound can be also obtained by subjecting 
the corresponding amine compound to an acylating reaction known per se. 

[0144] For example, among Compound (la), a compound wherein R 1 is acylamino group optionally having substituent 
(s) is obtained by reacting the corresponding 2-thiazolamine and an acylating agent optionally in the presence of a 
base or an acid. 

[0145] An amount of an acylating agent to be used is about 1.0 to about 5.0 moles, preferably about 1.0 to about 
2.0 moles relative to 1 mole of the corresponding 2-thiazolamine. 

[0146] As the "acylating agent", for example, there are carboxylic acids corresponding to an objective acyl group or 
a reactive derivative thereof (for example, add halide, acid anhydride, ester and me like) and the like. 
[0147] An amount of a base or an acid to be used is about 0.8 to about 5.0 motes, preferable about 1 .0 to about 2.0 
moles relative to 1 mole of the corresponding 2-thiazolamine. 

[0148] As the "base", for example, there are triethytamine. pyridine, 4-dimethylaminopyridine and the like. 

[01 49] As the "acid", for example, there are methanesulfonic acid, p-toluenesulfonic acid, camphorsulfonic acid and 

the like. 

[0150] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitriles, sulfoxides, aromatic amines or a 
mixture of two or more of them and the like are used. 

[0151] A reaction temperature is about -20 to about 150°C, preferably about 0 to about 100°C. A reaction time is 
usually 5 minutes to about 24 hours, preferably about 10 minutes to about 5 hours. 

[0152] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means, 
such as recrystaflization, distillation, chromatography and the like. 

[01 53] When Compound (la) is an N-oxide compound, it is obtained by treating the corresponding pyridyl compound 
with an organic peroxy acid. 

[01 54] An amount of an organic peroxy acid to be used is about 0.8 to about 1 0 moles, preferable about 1 .0 to about 
3.0 moles relative to 1 mole of the corresponding pyridyl compound. 

[01 55] As the "organic peroxy add", for example, there are peracetic add, trifluoroperacetic add, m-chJoroperbenzoic 
add and the like. 

[0156] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as k>ng as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic adds, ethers, amides, sulfoxides, alcohols, nitriles, 
ketones or a mixture of two or more of them and the like are used. 

[0157] A reaction temperature is about -20 to about 130°C, preferably about 0 to about 100°C. A reaction time is 
usually 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours. 

[0158] Alternatively, the N-oxide compound is also obtained by treating the corresponding pyridyl compound with 
hydrogen peroxide or alkyt hydroperoxide optionally in the presence of a base, an acid or a metal oxide. 
[01 59] An amount of hydrogen peroxide or alkyi hydroperoxide to be used is about 0.8 to about 1 0 moles, preferably 
about 1 .0 to 3.0 moles relative to 1 mole of the corresponding pyridyl compound. 

[0160] As the "alkyt hydroperoxide", for example, there are tert-butyl hydroperoxide, cumene hydroperoxide and the 
like. 

[0161] An amount of a base, an acid or a metal oxide to be used is about 0.1 to about 30 moles, preferably 0.8 to 
about 5 moles relative to 1 mole of the corresponding pyridyl compound. 

[0162] As the "base", for example, there are inorganic bases such as sodium hydroxide, potassium hydroxide and 
the like, basic salts such as sodium carbonate, potassium carbonate and the like. 

[0163] As the "add", for example, there are mineral adds such as hydrochloric add, sulfuric add. perchloric acid 
and the like, Lewis adds such as boron trifluoride, aluminum chloride, titanium tetrachloride and the like, organic adds 
such as formic add. acetic acid and the like. 

[0164] As the "metal oxide", for example, there are vanadium oxide (V2O5), osmium tetroxide (Os0 4 ). tungsten oxide 
(W0 3 ). molybdenum oxide (M0O3). selenium dioxide (SeCy. chromium oxide (Cn0 3 ) and the like. 
[0165] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but. for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitrile^^ 
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ketones or a mixture of two or more of them and the like are used. 

[0166] A reaction temperature is about -20 to about 130°C, preferably about 0 to about 100°C. A reaction time is 
usually 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours. 

[0167] Although a product can be used as the reaction solution itself or as a crude product rn the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystaflization. distillation, chromatography and the like. 

[0168] When compound (la) is an S-oxide compound, it can be obtained by treating the corresponding sulfide com- 
pound with peroxide. 

[0169] An amount of peroxide to be used is about 0.8 to about 10 moles, preferably about 1.0 to about 3.0 moles, 
relative to 1 mole of the corresponding sulfide compound. 

[0170] As the "peroxide", for example, peracettc acid, trifluoroperacetic acid, m-chloroperbenzoic acid, potassium 
persulfate, metaperiodic acid and the like can be mentioned. 

[0171] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitrites, 
ketones or a mixture of two or more of them and the like are used. 

[0172] A reaction temperature is usually about -20 to about 130°C. preferably about 0 to about 100°C. A reaction 
time is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours: 

[0173] In addition, S-oxide compound can be obtained by treating the corresponding sulfide compound with hydrogen 
peroxide or alkyl hydroperoxide in the presence of a base, acid or metal oxide, if desired. 

[0174] An amount of hydrogen peroxide or alkyl hydroperoxide to be used is about 0.8 to about 10 moles, preferably 
about 1 .0 to about 3.0 moles, relative to 1 mole of the corresponding sulfide compound. 

[0175] As the "alkylhydroperoxide", for example, tert-butyf hydroperoxide, cumene hydroperoxide and the like can 
be mentioned. 

[0176] An amount of a "base, acid or metal oxide" to be used is about 0:1 to about 30 moles, preferably about 0.8 
to about 5 moles, relative to 1 mole of the corresponding sulfide compound. 

[0177] As the "base", for example, there are inorganic bases such as sodium hydroxide, potassium hydroxide and 
the like, basic salts such as sodium carbonate, potassium carbonate and the like, and the like. 
[0178] As the "add", for example, there are mineral acids such as hydrochloric acid, sulfuric acid, perchloric acid 
and the like, Lewis adds such as boron trifluoride, aluminum chloride, titanium tetrachloride and the like, organic adds 
such as formic add, acetic add and the like, arid the like. 

[0179] As the "metal oxide", for example, there are vanadium oxide (V 2 0 5 ). osmium tetroxide (Os0 4 ) f tungsten oxide 
(W0 3 ). molybdenum oxide (Mo0 3 ), selenium dioxide (Se0 2 ). chromium oxide (CrO^ and the like. 
[0180] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitriles, 
ketones or a mixture of two or more of them and the like are used. 

[0181] A reaction temperature is usually about -20 to about 130°C, preferably about 0 to about 100*C. A reaction 
time is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours. 

[0182] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional method, and can be easily purified by a separating means 
such as recrystaliization. distillation, chromatography and the like. 

[0183] In the above respective reactions, when starting compound s have amino, carboxy* hydroxy as substituents, 
a protecting groups which are generally used in the peptide chemistry or the like may be introduced into these groups 
and, after reaction, a desired compound can be obtained by removing protecting groups if needed. 
[0 1 84] As a protecting group for amino, for example, formyl or C t ^ alkyf-carbonyl (for example, acetyl, propionyt and 
the like), phenylcarbonyl, alkoxy-carbonyl (for example, methoxycarborryt, ethoxycarbonyl and the like), pheny- 
loxycarbonyl. C 7 . 10 aralkyloxy-carbonyl (for example, benzyfoxycarbonyl and the like), trityt, phthaloyl and the like which 
may have substituent(s). respectively, are used. As these substituent(s), halogen atom(s) (for example, fluorine, chlo- 
rine, bromine, iodine and the like), alkyf-carbonyl (for example, acetyl, propionyl, valeryl and the Kke), nitro and 
the like are used and the number of substituents is 1 to 3. 

[01 85] As a protecting group for carboxy, for example, C t ^ alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl, 
tert-butyl and the like), phenyl, trityl, silyl and the like which may have substituent(s). respectively, are used. As these 
substituent(s). halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like), formyl . alkyl-carbonyl 
(for example, acetyl, propionyl, butylcarbonyl and the like), nitro. alkyl (for example, methyl, ethyl, tert-butyl and 
the like), C^q aryl (for example, phenyl, naphthyl and the like) and the like are used and the number of substituents 
is 1 to 3. 

[0186] As a protecting group for hydroxy, for example, C t ^ alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl;- 
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tert-butyl and the like), phenyl, C 7 _ 1t aralkyl (for example, benzyl and the like), formyl, alkyl-carbonyl (for example, 
acetyl, propionyl and the like), phenyloxycartx>nyl, Cj, u araJkyioxy-carbonyl (for example, benzyloxycartx)nyl and the 
like), tetrahydropyranyl, tetrahydrofuranyl, silyl and the like which may have substituent(s), respectively, are used. As 
these substituent(s), halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like), alkyl (for 
example, methyl, ethyl, tert-butyl and the like), C 7 . tl aralkyl (for example, benzyl and the like), C^q aryl (for example, 
phenyl, naphthyl and the like), nitro and the like are used and the number of substituents is 1 to 4. 
[0187] In addition, as a method of removing a protecting group, the method known per se or a method according to 
this method is used and, for example, method by treating with an acid, a base, the ultraviolet ray, hydrazine, phenyl- 
hydrazine, sodium N-methyldithiocarbamate, tetrabutyf ammonium fluoride, palladium acetate and the like or a method 
of reduction is used. 

[0188] In any cases. Compound (I) can be synthesized by further, optionally, performing the known deprotection, 
acylation, alkylation, hydrogenation, oxidation, reduction, carbon chain extension and substituent exchange reaction 
alone or in a combination of two or more of them. As these reactions, the reactions described in Shinjikkenkagakukoza 
14, voL15, 1977 (Maruzen Press) are adopted. 

[0189] As the above "alcohols", for example, there are methanol, ethanol, propanol, isopropanol. tert-butanol and 
the like. 

[01 90] As the above "ethers", for example^ there are diethyl ether, ditsopropyl ether, diphenyl ether, tetrahydrofuran, 
dioxane, 1,2-dimethoxyethane and the like. 

[0191] As the above "halogenated hydrocarbons", for example, there are dichloromethane. chloroform, 1, 2-dichlo* 
roethane. carbon tetrachloride and the like. 

[0192] As the above "aliphatic hydrocarbons", for example, there are hexane, pentane. cyclohexane and the Iflce. 
[01 93] As the above "aromatic hydrocarbons", for example, there are benzene, toluene, xylene, chlorobenzene and 
the like. 

[0194] As the above "aromatic amines", for example, there are pyridine, lutidine, quinoline and the like. 

[0195] As the above "amides", for example, there are NiN-dimethylformamide. N.N-dimethylacetamide, hexameth- 

ylphosphoric triamide and the like. 

[0196] As the above "ketones", for example, there are acetone, methyl ethyl ketone and the like. 
[0197] As the above "sulfoxides", for example, there are dimethyl sulfoxide and the like. 
[0198] As the above "nitriles", for example, there are acetonitrile, propionitrile and the like. 

[01 99] As the above "organic acids", for example, there are acetic acid, propionic acid, trifluoroacetic acid and the like. 
[0200] As the aforementioned "esters", for example, methyl acetate, ethyl acetate, methyl propionate and the like 
can be mentioned. 

[0201] When a desired product is obtained in a free form by the above reaction, it may be, converted into a salt 
according to the conventional method or, when a desired product is obtained as a salt, it can be converted into a free 
form or another salt according to the conventional method. Compound (I) thus obtained can be isolated and purified 
from the reaction solution by the known means, for example, trans-solvation, concentration, solvent extraction, frac- 
tional distillation, crystallization, recrystallization, chromatography and the like. 

[0202] When Compound (I) is present as a configurational isomer, diastereomer, conform er or the like, each can be 
optionally isolated by the above separation and purification means. In addition, Compound (I) is in the form of its 
racemate, they can be separated into S- and R-forms.by any conventional optical resolution. 
[0203] When Compound (I) includes stereoisomers, both the isomers alone and mixtures of each isomers are in- 
cluded in the scope of the present invention. 
[0204] In addition, Compound (I) may be hydrated or anhydrated. . 

[0205] Compound (I) may be labeled with an isotope (for example, 3 H, 14 C. ^S) or the like. . 
[0206] A prodrug of Compound (I) refers to a compound which is converted into Compound (I) by an enzyme, gastric 
acid or the like under the physiological conditions, that is, a compound which undergoes enzymatic oxidation, reduction, 
hydrolysis or the like to be converted into Compound (I), and a compound which undergoes hydrolysis or the like by 
gastric acid or the like to be converted into Compound (I). As a prodrug of Compound (I), there are compounds in which 
an amino group of Compound (I) is acylated, alkylated or phosphorylated (for example, a compound in which an amino 
group of Compound (I) is eicosanoytated, alanylated, pentylaminocarbqnylated, (5-me^yl-2H9xo-1,3<fioxolen-4Tyl) 
methoxycarbonyiated, tetrahydrofuranytated, pyrrondinylmethylated, pivaloyloxymethylated, tert-butyfated); a corn- 
pound in which a hydroxy group of Compound (I) is acylated, alkylated, phosphorylated or boronylated (for example, 
a compound in which a hydroxy group of Compound (I) is acetylated. palmitoylated, propanoylated, pivaloylated.suc- 
cinytated, fumarylated. alanylated. dimethylamrnomethylcarbonylated); a compound in which a carboxy group of Com- 
pound (I) is esterified or amidated (a compound in which a carboxy group of Compound (I) is ethyl esterified. phenyl . 
esterified, carboxymethyl esterified, dimethylaminomethyl esterified. pivaloyloxymethyl esterified, ethoxycarbpnyloxye- 
thyl esterified, phthalidyl esterified. (5-memyl-2-oxo-1,3-dioxolen^-yl)methyl esterified. cyclohexyloxycarbonylethyl 
esterified. methylamidated); and the like. These compounds can be prepared from Compound (I) by the method known — 
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per se. 

[0207] Alternatively, a prodrug of Compound (I) may be a compound which is converted to Compound (I) under the 
physiological conditions described in "lyakuhin no kaihatsu". published by Hirokawashoten in 1990, vol. 7. Melecular 
Design, pages 163-198. 

5 [0208] The Compound (I) of the present invention, a salt thereof and a prodrug thereof (hereinafter to be briefly 
referred to as Compound (I)) have a superior p38 MAP kinase inhibitory activity, a TNF-ct inhibitory activity (TNF-ct 
production inhibitory activity, TNF-« action inhibitory activity), phosphodiesterase IV (PDE JV) inhibitory activity and 
the like, show low toxicity, and cause fewer side effects. Therefore, they are useful as a safe pharmaceutical product, 
a p38 MAP kinase inhibitor, a TNF-ct production inhibitor, a PDE IV inhibitor and the like. 
10 [0209] A pharmaceutical composition of the present invention containing Compound (I) shows an excellent p38 MAP 
kinase inhibitory activity and a TNF-a inhibitory activity and is also excellent in (oral) absorption, (metabolism) stability 
and the like to a mammal (e.g., mouse, rat, hamster, rabbit, cat, dog, cow, sheep, monkey, human and the like) and, 
therefore, can be used as an agent for prophylaxis or treatment of p38 MAP kinase related diseases and TNFkx pro- 
duction related diseases, such as asthma, chronic obstructive pulmonary disease (COPD). allergic disease (e.g.. al- 
ts lergic dermatitis, allergic rhinitis), atopic dermatitis, inflammation, inflammatory eye disease, Addison's disease, au- 
toimmune hemolytic anemia, systemic lupus erythematosus, Crohn's disease, psoriasis, rheumatism, central nervous 
disease (e.g.. cerebrovascular disease such as cerebral hemorrhage and cerebral infarction, head trauma, spinal cord 
injury, brain edema, multiple sclerosis and the like), neurodegenerative disease (e.g.. Alzheimer^ disease, Parkinson's 
disease, amyotrophic lateral sclerosis (ALS), AIDS encephalopathy), meningitis, diabetes, arthritis (e.g.. chronic rheu- 
20 matoid arthritis, osteoarthritis, rheumatoid-like spondylitis, urarthritis, synovitis), osteoporosis, toxemia (e.g., sepsis, 
septic shock, endotoxic shock, Gram negative sepsis, toxic shock syndrome)- inflammatory bowel disease (e.g., 
Crohn's disease, ulcerative colitis), inflammatory pulmonary disease (e.g., chronic pneumonia, pulmonary silicosis, 
pulmonary sarcoidosis, pulmonary tuberculosis) or cachexia (e.g.. infectious cachexia, cancerous cachexia, cachexia - 
by acquired immunodeficiency syndrome (AIDS)), arteriosclerosis, Creutzfeldt-Jakob disease, virus infection (e.g., 
25 infection with cytomegalovirus, influenza virus, herpesvirus and the like), angina pectoris, cardiac infarction, congestive 
heart failure, hepatitis, kidney failure, nephritis, malignant tumor, transplantation, dialysis hypotension, disseminated 
intravascular coagulation, and the like. Particularly, it can be used for chronic rheumatoid arthritis, osteoarthritis and 
the like. 

[0210] The pharmaceutical composition of the present invention containing Compound (I) has a PDE IV inhibitory 
30 activity and can be used as a prophytactic or therapeutic agent of diseases caused by inflammation, such as bronchial 
asthma, chronic obstructive pulmonary disease (COPD). chronic rheumatoid arthritis, autoimmune disease, diabetes, 
graft versus host disease, multiple sclerosis, sepsis, psoriasis, osteoporosis, depression, central hypergasia after cer- 
ebrovascular obstruction, cerebrovascular dementia. Alzheimer's dementia, obesity, cardiac failure and the like. 
[021 1] A pharmaceutical composition of the present invention containing Compound (I) has low toxicity and can be 
35 safely administered orally or parenteraRy (for example, locally, rectalry, intravenously or the like) as it is or by mixing 
Compound (I) with a pharmacologically acceptable carrier into, for example. pharmaceutical; preparations such as 
tablet (including dragee, film coated-tablet and the Bke), powders, granules, capsules (including soft capsules), solu- 
tions, injections, suppositories, sustained releasing preparations and the like according to the methcKMcnown per se 
normally used in preparation of pharmaceutical preparations. 
40 [021 2] A content of Compound (I) or a salt thereof in a pharmaceutical composition of the present invention is about 
0.01 to about 1 00% by weight relative to the whole preparation. 

[021 3] A content of the component other than Compound (I) or a salt thereof in a pharmaceutical composition of the 
present invention is about 10 to about 99.9% by weight relative to the whole preparation. 

[0214] The dose is different depending upon an administration subject route of administration, diseases, condition 
*5 and the like and the preparation may be orally administered, as a prophylactic or therapeutic agent for p38 MAP kinase 
related diseases, for example, to a patient with arthritis (body weight about 60 kg), about 0:01 to about 100 mg active 
ingredient (Compound (l))/kg body weight per day, preferably about 0.01 to about 30 mg/kg body weight per day, more 
preferably about 1 to about 20 mg/kg body weight per day, which is given once or divided into several doses a day. 
[0215] As a pharmacologically acceptable carrier which may be used for preparing a preparation of the present 
so invention, there are the conventional various organic or inorganic carriers as a pharmaceutical material, for example, 
excipient. lubricant, binder and disintegrating agent in solid preparations, or solvent, solubilizing agent suspending 
agent isotonizing agent, buffer and soothing agent in liquid preparations. Further, if needed, additives such as the 
conventional preservative, antioxidant, colorant, sweetening agent, adsorbing agent, wetting agent and the like can 
be appropriately used at an appropriate amount 
55 [021 6] As an excipient. for example, there are lactose, saccharose, D-mannitol. starch, corn starch, crystalline cel- 
lulose, fight silicic acid anhydride and the like. 

[0217] As a lubricant, for example, there are magnesium stearate, calcium stearate, talc, colloidal silica and the like. 
[0218] As a binder, for exarnple. there are crystalline cellulose, saccharose, D-mannitol. dextrin, hydroxypropylceW. 
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lulose, hydroxypropylmethylcelfulose, polyvinylpyrrolidone, starch, sucrose, gelatin, methytcellulose, sodium car- 
boxymethylcellulose and the like. 

[0219] As a disintegrating agent, for example, there are starch, carboxymethyl cellulose, calcium carboxymethyl 
cellulose, sodium carboxymethyl starch. L-hydroxypropylcellulose and the like. 
5 [0220] As a solvent, for example, there are water for injection, alcohol, propylene glycol, macrogol, sesame oil, corn 
oil. olive oil and the like. 

[0221 ] As a solubitizing agent, for example, there are polyethylene glycol, propylene glycol, D-mannitof , benzyl ben- 
zoate. etnanol, tris-aminornethane, cholesterol, triethanolamine, sodium carbonate, sodium citrate and the like. 
[0222] As a suspending agent, for example, there are surfactants such as stearyt triethenolamine, sodium fauryt 
10 sulfate, lauryl aminopropionate, lecithin, benzalkonium chloride, benzethontum chloride, glyceryl monostearate and 
the like; hydrophilic polymers such as polyvinyl alcohol, polyvinylpyrrolidone, sodium carboxymethyl cellulose, meth- 
ylcellulose, hydroxymethylcellulose, hydroxyethytcelluJose, hydoxypropylceJIutose and the like. 
[0223] As an isotonizing agent, for example, there are glucose, D-sorbitol. sodium chloride, glycerin, D-mannttol and 
the like. 

* 5 ; [0224] As a buffer, for example, there are buffering solutions such as phosphate, acetate, carbonate^ citrate and the 
like. 

[0225] As a soothing agent, for example, there are benzyl alcohol and the like. 

[0226] As a preservative, for example, there are p-oxybenzoates, chlorobutanol, benzyl alcohol, phenethyl alcohol, 
dehydroacetic acid, sorbic acid and the like. 
20 : [0227] As an antioxidant, for example, there are sulfites, ascorbic acid, a-tocopherol and the like. 

[0228] The present invention is explained in detail by way of the following Reference Example, Examples, Preparation 
Examples and Test Examples but these are mere examples and do not limit the present invention and can be varied 
without departing the scope of the present invention. 

[0229] "Room temperature" in the following Reference Example and Examples indicates normally about 10°C to 
25 about 35°C. "%" indicates percentage by weight unless otherwise indicated, provided that yield represents mol/moI%. 
[0230] Abbreviations used elsewhere indicate me following meanings: 

s: singlet 

d: doublet 
30 t: triplet 

q: quartet 

dd: double doublet 

ddd: double double doublet 

dt: double triplet 
35 br. broad 

J: coupling constant 

Hz; Hertz 

CDCI 3 : deuterated chloroform . 
*H-NMR: proton nuclear magnetic resonance 
40 Me: methyl 

[0231] The numbers of the sequence in the Sequence listing in the present specification show : the following se- 
quences. 

*s [Sequence No.: 1] 

[0232] The base sequence of primer P38-U used in Experimental Example 1. 

[Sequence No.: 2] 

50 

[0233] The base sequence of primer PAG-L used in Experimental Example 1 . 
[Sequence No.: 3] 

55 [0234] The base sequence of primer MKK-U used in Experimental Example 1. 
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[Sequence No.: 4] 

[0235] The base sequence of primer MKK-L used in Experimental Example 1 . 
[Sequence No.: 5] 

[0236] The base sequence of primer SER-U used in Experimental Example 1. 
[Sequence No.: 6] 

[0237] The base sequence of primer SER-L used in Experimental Example 1. 
Examples 

Reference Example 1 
1-{4-methoxyphenyl)-2-(3-pyridyl)ethanone 

[0238] A solution of diisopropylamine (33.2 mL) in anhydrous tetrahydrofuran (300 mL) was cooled to -78° G and a 
1.6M n-butyilithium/hexane solution (148 mL) was added dropwise with stirring. After comptetion of dropwise addition, 
the mixture was stirred for 10 min at the same temperature, and then [J-picoline (20 g) was added dropwise. The 
temperature was raised to -10-0°C, and after stirring for 20 min, a solution of ethyl p-anisate (19.4 g) in anhydrous 
tetrahydrofuran (40 mL) was added dropwise. After completion of dropwise addition, the mixture was stirred at room 
temperature for 1 h, and water (100 mL) was added. The organic solvent was evaporated under reduced pressure and 
an oily product was extracted with ethyl acetate. The extract was washed with water, and after drying, the solvent was 
evaporated. The remaining crude crystals were recrystallized from ethyl acetate-isopropyl ether to give the title com- 
pound (20.8 g t yield 85%). 
melting point: 71-72°C. 

Reference Example 2: 

[0239] In accordance with the above-mentioned Reference Example 1 and respectively using, instead of ethyl p- 
anisate, ethyl benzoate, ethyl 3,4-dimethoxybenzoate. ethyl 3,4,5-trimethoxybenzoate, ethyl 4-(methoxymethoxy)ben- 
zoate, ethyl 4-fluorobenzoate, ethyl 4-ethyl benzoate, ethyl 3,4-methylenedioxybenzoate, methyl 5-indanylcarboxytate, 
methyl 5.6.7 f 8-tetrahydro-2-naphthoate. methyl 1 ,4-benzodioxane-6-carboxylate and methyl 2-naphthoate. the follow- 
ing Reference Example compounds 2-1 to 2-11 were synthesized. 

Reference Example compound 2-1: 1-phenyf-2-(3-pyridyl)ethanone melting point: 44.5-45.5°C. 

Reference Example compound 2-2: 1-(3,4-dimethoxyphenyl)-2-(3-pyridyl)ethanone melting point 114-115°C. 

Reference Example compound 2-3:2-<3-pyridyl)-1-(3 f 4.5-trimethoxyphenyl)ethanone melting point: 104-105°C. 

Reference Example compound 2-4: 1-<4-methoxymemoxyphenyl)-2-(3-pyridyl)ethanone melting point: 43-44°C. 

Reference Example compound 2-5: 1-<4-fluorophenyf>-2-(3 : pyridyl)ethanone oil. 

Reference Example compound 2-6: 1-(4-ethylpheny»)-2-(3-pyridyl)ethanone melting point: 80-8 1°C. 

Reference Example compound 2-7: 1-<3,4-methylenedioxyphenyf)-2-(3-pyridyl)ethanone melting point: 98-99°C. 

Reference Example compound 2-8: 1-(5nndanyl)-2-(3-pyridyl)ethanone melting point 55-56°C. 

Reference Example compound 2-9: 2-(3-pyridyl)-1-{5,6,7 f 84etrahydro-2-naphthyl)ethanone melting point: 

65-66°C. 

Reference Example compound 2-10: H1,4-benzodioxan-6-yl)-2-(3-pyridyl)ethanone melting point: 89-90°C. 
Reference Example compound 2-11: 1-(2-naphthyl)-2-(3-pyridyl)ethanone melting point 69-70°C. 

Reference Example 3 

[0240] In accordance with the above-mentioned Reference Example 2 and respectively using a-picoline. y-picoline 
and 3.5-lutidine instead of P-picoline. the following Reference Example compounds 3-1 to 3-3 were synthesized. 

Reference Example compound 3-1: 1-phenyl-2-(2-pyridyl)ethanone melting point: 59-60°C. 
Reference Example compound 3-2: 1-<4-methoxyphenyl)-2-(2-pyridyl)ethanone melting point 77-78°C. 
Reference Example compound 3-3: 1-phenyl-2-{4-pyridyl)ethanone melting point: 109-110°C. •■ "-■= 
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Reference Example 4 

1 -(4-methoxyphenyl)-2-{4-pyridyl)ethanone 

[0241] A solution of diisopropylamine (33.2 mL) in anhydrous tetrahydrofuran (300 mL) was cooled to -78°C and 1 .6 
M n-butyllithium-hexane solution (148 mL) was added dropwise with stirring. After completion of dropwise addition, 
the mixture was stirred for 1 0 min at the same temperature, then y-picoline (20 g) was added dropwise. The temperature 
was raised to -10-0°C, and after stirring for 20 min, a solution of ethyl p-anisate (19.4 g) in anhydrous tetrahydrofuran 
(40 mL) was added dropwise. After completion of dropwise addition, the mixture was stirred at room temperature for 
1 h, and water (100 mL) was added. The organic solvent was evaporated under reduced pressure and an oily product 
was extracted with ethyl acetate. The extract was washed with water, and after drying, the solvent was evaporated. 
The remaining crude crystals were recrystallized from ethyl acetate-isopropyl ether to give the title compound (16.2 g. 
yield 66%). 

melting point: 103-104°C. 
Reference Example 5 
2-(5-methyl-3-pyridyl)-1 -phenylethanone 

[0242] A solution of diisopropylamine (20.2 mL) in anhydrous tetrahydrofuran (180 mL) was cooled to -78°C, and a 
1 .6 M n-butyllithium-hexane solution (90 mL) was added dropwise with stirring. After completion of dropwise addition, 
the mixture was stirred for 10 min at the same temperature, and then 3,5-lutidine (14 g) was added dropwise. The 
temperature was raised to -10-0°C, and after stirring for 20 min, a solution of ethyl benzoate (9.8 g) in anhydrous - 
tetrahydrofuran (20 mL) was added dropwise. After completion of dropwise addition, the mixture was stirred at room 
temperature for 1 h, and water (100 mL) was added. The organic solvent was evaporated under reduced pressure and 
an oily product was extracted with ethyl acetate. The extract was washed with water, and after drying, the solvent was 
evaporated. The remaining crude crystals were recrystallized from ethyl acetate-isopropyt ether to give the title com- 
pound (10 g, yield 70%). 
melting point: 53-54°C. 

Reference Example 6 

2-bromo-1-(4-methoxyphenyl)72-(3-pyridyl)ethanone hydrobromide 

[0243] 1-(4-Metru>xyphenyl)-2-(3-pyridyt)ethanone (6.9 g) was dissolved in acetic acid (36 mL), bromine (1.7 mL) 
was added, and the mixture was stirred at 80°C for 3 h. The reaction mixture was cooled with iced water and the 
precipitated crude crystals were collected by filtration. The crude crystals were recrystallized from ethanol-ethyt ether 
to give the title compound (10 g, yield 89%). 
melting point: 188-195°C. 

Reference Example 7 

[0244] In accordance with the above-mentioned Reference Example 6, 1-phenyl-2-(3-pyridyl)ethanone, 
1 -(3,4-dimethoxyphenyl)-2-(3-pyridyl)ethanone, 2-(3-pyridyl)- 1 -(3,4.5-trimethoxyphenyl) ethanone, 1 -(4-methoxymeth- 
oxyphenyO^-^pyridylJethanone, 1-(4-fluorophenyl)-2-(3-pyridyl)ethanone, 1-phenyl-2-(2-pyridyl)ethanone, 
1 -(4-methoxyphenyl)-2-(2-pyridyl)ethan6ne, 1 -phenyt-2-(4-pyridyl)ethanone, 1 -(4-rriemoxyphenyl)-2-(4-pyridyl)eth- 
anone. 2-{5-methyl-3-pyridyl)-1 -phenylethanone. 1-(4-ethylphenyl)-2-(3-pyridyl)ethanone, 1-(3,4-methylenedioxyphe- 
nyl)-2-(3-pyridyl)ethanone, 1 -(5-indanyl)-2-(3-pyridyl)ethanone, 2-(3-pyridyl)-1 -(5.6,7.8-tetrahydro-2-naphthyl)eth~ 
anone, 1-(1,4-benzodioxan-6-yl)-2-(3-pyridyl)ethanone, 1-(2-naphthyi)-2-(3-pyridyl)ethanone and 1-(4-methoxyphe- 
nyI)-2-(2-pyridyl)ethanone were respectively used instead of 1-(4-methoxyphenyl)-2-(3-pyridyl)ethanone, the following 
Reference Example compounds 7-1 to 7-1 7 were synthesized. 

Reference Example compound 7-1: 2-bromo-1-phenyl-2-(3-pyridyl)ethanonehydrobromide melting point: 208-21 5°C. 
Reference Example compound 7-2:2-bromcKl-(3.4-dimethoxyphenyl)-2-(3-pyridyl)ethanonehydrobromide melting 
point: 191-193°C. 

Reference Example compound 7-3: 2-bromo-2-(3-pyridyl)-1-(3.4,5-trimethoxyphenyl)ethanone hydrobromide melting 
point: 184-186°C. 

Reference Example compound 7-4: 2-bromo-1-(4-hydroxyphenyl)-2-(3-pyridyl)ethanone hydrobromide 

Used in the next reaction without purification. r >~. 
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Reference Example compound 7-5: 2-bromo-1-{4-fluorophenyl)-2-{3-pyridyl)ethanone hydrobromide melting point: 
189-191°C. 

Reference Example compound 7-6: 2-bromo-1-phenyl-2-(2-pyridyl)ethanone hydrobromide melting point: 180-181°C. 
Reference Example compound 7-7: 2-bromo-1-(4-metrK)xyphenyl)-2-(2-pyridy1)ethanone hydrobromide melting point 
170-171°C. 

Reference Example compound 7-8: 2-bromo-1-pheny1-2-(4-pyridyt)ethanone hydrobromide melting point: 230-232°C. 
Reference Example compound 7-9: 2-bromo-1-(4-methoxyphenyf)-2-(4-pyridyt)ethanone hydrobromide melting point: 
207-209°C. 

Reference Example compound 7-10: 2-bromo-2-(5-methyt-3-pyridyl)-1-phenylethanone hydrobromide melting point: 
189-193°C. 

Reference Example compound 7-11: 2-bromo-1-(4-ethytphenyl)-2-(3-pyridyl)ethanone hydrobromide mefting point: 
145-146°C. 

Reference Example compound 7-12: 2-bromo-1-(3 f 4-methylenedioxyphenyf)-2-(3-pyridyl)ethanone hydrobromide 
melting point: 174-1 75°C. 

Reference Example compound 7-13: 2-bromo-1-<5-indanyl)-2-(3-pyridyl)ethanone hydrobromide melting point: 
177-1 78°C. 

Reference Example compound 7-14: 2-bromo-2-(3-pyridyl)-1-(5 f 6 t 7 i 8-tetrahydro-2-naphthyl)ethanone hydrobromide 
melting point 160-162°C. 

Reference Example compound 7-15: 1-(1 f 4-benzodioxan^yl)-2-brornc-2-(3-pyridyl)ethanone hydrobromide oil. 
Reference Example compound 7-16: 2-bromo-1-(2-naphthyl)-2-(3-pyiidyl)ethanone hydrobromide melting point: 
197-199°C. 

Reference Example compound 7-17: 2-bromo-1-(4-methoxyphenyl)-2-(2-pyridyt)ethanone hydrobromide melting 
point: 170-171°C. 

Reference Example 8 

[4-(4-methoxyphenyl)-5-(3-pyridyt)- 1 .3-thiazo4-2-yi]amine 

[0245] To a suspension of thiourea (0. 52 g) in acetonitrile (40 mL) was added 2-bromo- 1 -(4-methoxyphenyl)-2-(3-py- 
ridy!)ethanone hydrobromide (2.5 g) and triethylamtne (0.95 mL) was slowly added dropwise with stirring. After com- 
pletion of dropwise addition, the mixture was stirred at a refluxing temperature for 3 h, and after allowing to cool, the 
precipitated crystals were collected by filtration. The crystals were washed successively with saturated sodium hydro- 
gencarbonate solution, water, ethanol and ethyl ether and dried: The obtained crude crystals were recrystallized from 
tetrahydrofuran to give the tide compound (1.5 g, yield 90%). 
melting point: 265-266°C. 

Reference Example 9 

N-methyl [4-(4-methdxyphenyl)-5-(3-pyridyl)-1 ,3-thiazoJ-2-y!]amine 

[0246] To a suspension of N-methylthiourea (0.24 g) in acetonitrile (1 8 mL) was added 2-bromo-1 -(4-methoxyphenyl)- 
2-(3-pyridyl)ethanone hydrobromide (1.0 g) and triethyfamine (0.4 mL) was slowly added dropwise with stirring. After 
completion of dropwise addition, the mixture was stirred at a refluxing temperature for 3 h, and the solvent was evap- 
orated. To the residue was added saturated aqueous sodium hydrogencarbonate and the mixture was extracted with 
ethyl acetate, and the extract was washed with water and dried, and the solvent was evaporated. The remaining crude 
crystals were recrystallized from ethyl acetate-isopropyl ether to give the title compound (0.65 g, yield 85%). 
melting point: 158-159°C. 

Reference Example 10 

N-[4-(4-methoxyphenyl)-5-(3-pyridyl)-1,3-thiazol-2-yl]acetamide 

[0247] Using [(4-methoxyphenyl)-5-(3-pyridyl)-1,3-th!azol-2-ytJamine as a starling compound and according to a 
method similar to Reference Example 23-128 to be mentioned below, the title compound was obtained (yield 82%). 
melting point: 208-21 0°C. 
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Reference Example 1 1 



2-(4-acetylpiperazin-1-yl)^(4-methoxyphenyl)-5-(3-pyridyl)>1,3-thiazole 



[0248] In a solution of 1 -piperazinecarbothioamide (0.39 g) in acetonitrile (15 mL) was suspended 2-bromo- 1 -(4-meth- 
oxyphenyl)-2-(3-pyridyl)ethanone hydrobromide (1.0 g) and triethylamine (0.4 mL) was slowly added dropwise with 
stirring. After completion of dropwise addition, the mixture was stirred at a refluxing temperature for 3 h, and the solvent 
was evaporated. To the residue was added saturated aqueous sodium hydrogencarbonate and the mixture was ex- 
tracted with ethyl acetate, and the extract was washed with water and dried, and the solvent was evaporated. The 
residue was dissolved in pyridine (2 mL) and cooled with ice. Acetyl chloride (0.3 mL) was added, and the mixture was 
left standing at room temperature for 1 h. The reaction mixture was poured into iced water, and the resulting product 
was extracted with ethyl acetate. The extract was washed with water, and after drying, the solvent was evaporated. 
The residue was purified by silica gel column chromatography (ethyl acetate-methanol=9:1) to give the title compound 
(0.30 g, yield 28%). 
oil. 



Reference Example 12 



[4-(4-rnethoxyphenyl)-5-(3-pyridyl)-1 ,3-thiazot-2-yl]amine hydrochloride 

[0249] [4-(4-Methoxyphenyl).5-(3-pyridyl)-1 f 3-thiazol-2-y1]amine (200 mg) was dissolved in 1% hydrochloric acid- 
methanol (3.2 mL) and the solvent was evaporated. The obtained crude crystals were recrystallized from methanol- 
ethyl acetate to give the title compound (180 mg, yield 80%). 
melting point: 145-150°C. 

[0250] The chemical structural formulas of the compounds obtained in Reference Examples 8 to 12 are shown in 
the following Table 1 . 



Table 1 



gerund* EXamPle R « * - * additives 

8 -NHa M 

9 -NHMe M 

10 -NHCOMe n=^~ 

11 -N^VcOMe m=^~ MC 

12 • -NH* MeO-£^-- HQ 



Reference Example 13 

[0251] Reference Example compounds 13-1 to 13-102 shown in the following Tables 2-7 were synthesized in ac^ 
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cordance with the methods described in Reference Example 8-12. JP-A-61-10580 and USP 4,612,321. 
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Table 2 

5<h 



to 


Reference Example _ 
Compound 




Be 


m.p. / 




13-1 


-NHMe 




o- 


168-169 


15 


13-2 


-NH 2 




o- 


253-254 




i »>*o 


-NH 2 




MeO 


240-241 


20 


134 


-NHj 


'€>-.■ 




168-169 








MeO 






13-5 


-NHMe 


Q- 




157-158 


25 


13-6 


-NHMe 


V 


o- 


205-206 


30 


13-7 


-NH 2 








13-8 


-NHCOCHjCOOCHaMe 


Q- - 




201-^)2 


35 


13-0 


-NHCOCHjCOOMe 


Q- 




185-188 




13-10 


-NH 2 


Q- 


o- 


236-237 




13-11 


-NHMe 


Q- 


o- 


215-216 


40 


13-12 


-NHMe 


Q- m— O- 


214-215 




13-13 


-NHj 






217-218 


45 


13-14 


-NH 2 




282-284 




13-15 


-NH 2 


•Q- 


o- 


248-250 


50 


13-16 


-NHMe 




177-178 




13-17 


-o 




•»o- 


130-131 


55 


13*18 


-N O 


a- « 


•o-O" 


134-135 
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Table 3 



Re f e rence Example R a 
Compound 






m. p. f V, 


13-19 


-CHjMe 




MeO 


84-843 


13-20 


-CHjMe 




MeO-Q- 


' 59^0 


13^21 


-CHjMe 




H0-Q- 


174-175 


13-22 


-Me 




MeO-^J- 


113-114 


13-23 


-OfeMe 






63-84 


13-24 


-f\ 






135-136 


13-25 








104-105 


13-26 


-o 


p- 


Maw 


96-98 


13-27 




a- 


MeO-Q- 


195-196 


13-28 


irO 




MeO 

MeO-£^~ 
MeO 


211-213 


13-29 


-tt-O 


p- 




280-282 


13-30 


-o 


p- 


o- 


100-101 


mi 


-o 


p- 


MeO-Q- 


92-93 


13-32 


-o 


p- 


MeO_ 
MeO 


111-112 


13-33 




p- 


MeO-Q- 


264-265 


13-34 




Meo-O"" 
MeO 


245-246 


13-35 


— Q-CX)OH 


p- 


MeO 


247-248 



MeO 
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Table 4 



Reference Example 
Compound 



m.p./t; 



13-36 

13-37 

13-38 

13-39 
13-40 

13-41 



-Me 



HGOGCH-CH-^- 



— Q-CH=CHCOOH 



Me 

H COOH 



-{CH^iCOOH 
-{CH^COOH 



1342 -{CHJfiCOOH 

1343 -<CH2) 4 OH 
13^4 -NHCHaMe 

1345 

13-46 
1347 
13-48 
13-49 



-NHMe 



-N(CH2Me) 2 
-NMe* 



13-50 -CHjMe 

13-51 -CHjMe 

13-52 -{CHJaMe 

13-53 -CHaMe 



Me 



Q- 
•O- 



N 



MeO 




MeCHj- 



o- 



M 



MeO 



M 



208-209 

255-256 

225-226. 

143*144 
163-164 

134-135 

112-113 
51-52 
154-155 
187-188 

124-125 
191-192 

oil 
oil 
oil 

oil 
oil 
oil 
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Table 5 



Reference Example B* 
Co mpound - 



m.p. /x: 



13*4 ~Q 

13-55 -CHjjCOOH 

13-56 -{OyaCOOMe 

13-57 HCHJsCOOH 

13-58 -(CHJsCOOH 

13-59 (CH2) 4 OH 

13*0 -{OyeOH 

13-61 -(CHaJaMe 

13-62 -CHMe 2 

13-63 -NMe 2 

1364 -N(CH2Me) 2 

13-65 -NHMo 

13*6 -NMe 2 



13*7 
13*8 

13*9 
13-70 
13-71 



-NHMe 



-NHMa 
-NHMe 

-NHMe 



0- 



MeO 



Q- 
Q- 
Q- 
0- 

Q- 
Q~ 
Q- 
O- 

o- 




104-105 

oil 
oil 
oil 
oil 

oil 
oil 

oil 
oil 
76-77 

97-98 
234-235 
144-145 

146-147 



MeO 




OMe 




6- 


153-154 




205-206 




224-225 




206-207 
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Table 6 



Reference Example R. 
Compound 




Rc additives 




13-72 


-NHMe 


0- 


O- 








-NHMe 




/\_ 
\=/ 




168-169 

• 


13-74 


-NHMe 




•Co- 




172-173 


13-75 




MeO-^J^- 




126-127 


13-76 


-n-Q 


0- 






222-223 


13-77 




®- 


MeO-f>- 




132-133 


13-78 






MeO-O- 






13-79 




O- 


MoO-TV- 




148-149 




GMe, 


Q- 








13-80 




"•o-O - 




180-181 




CMoj 








13-81 




O- 






240-241 


13-82 


— £^-COOH 


O- 






258-259 


13-63 


-NMe2 


O- 






85-86 


13-84 




O- 






56-57 


13-85 


•CH2NH2 




MeO-£>- 




oil 


13-86 




0- 






oil 


13-87 


-NHCOMe 


Q- 




ho 


214 T 217 


13-88 


-NHCOMe 


O- 


WeO-O - 




228-231 


13-89 


-NHCOMe 


O- 




Ha 


275-278 


13-90 


-NHCOCHjMe 




O- 


na 


248-251 
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Table 7 



iveierence 
Compound 


Example R a 




Q 


in. p. / \Z 


13-91 


-NHCOCH 2 Me 


Q- 




196-199 


13-92 


-NHC0CHMe 2 


o- 




213-216 


13-93 


-NHa 




Me(CHa)30-Q- 


212-215 


13-94 


-NHCOMe 


Q- 


MeiCHjJaO-^- 


230-233 


13-95 


-MHj 


o- 




166-189 


13-96 


-NHCOMe 




MeOCO-^— 


230-234 


13-97 


-NHCO-Q 


Q- 


MeC-O- 


275-270 


13-98 


-NHCOMe 




HO-Q- 


287-292 


13-99 


-NMeCOMe 




MeO-^- 


169-172 


13-100 


-NHCOMe 


Q- 


o- 


222-224 


13-101 


-NHCOMe 


O- 




. 17SP178 


13-102 


-N=CHNMe 2 






118-120 



Reference Example 14 
N^4-chlorobenzoyI)propyteneimine 

[0252J A solution of propyfeneimine (12.3 mL) in tetrahydrofuran (160 mL) was added to 1N aqueous sodium hy- 
droxide solution. To this mixture was added dropwise 4-chlorobenzoyl chloride (25 g) at 0°C. After completion of drop- 
wise addition, the mixture was stirred for further 30 min. The reaction mixture was extracted with ethyl acetate. The 
extract was dried, and the solvent was evaporated to give the title compound (24.9 g, yield 89%). 
oil. 

'H-NMR (CDCI 3 ) 6: 1.39 (3H. d. J= 5.5 Hz). 2.15 (1H. d. J= 2.9 Hz). 2.51-2.66 (2H. m). 7.39-7.47 (2H. m), 7.93-8.01 
(2H. m). 
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Reference Example 15 

[0253] In accordance with Reference Example 14, 3-chlorobenzoyi chloride. 2-chlorobenzoyl chloride. 2-methylben- 
zoyl chloride, 3-methylbenzoyl chloride, 4-methylbenzoyf chloride. 2-methoxybenzoyl chloride, 3-methoxybenzoyt chlo- 
ride, 4-ethylbenzoyl chloride. 4-<1-methylethyl)benzoyi chloride. 4-(1,1-dimethylethyl)benzoyl chloride, 4-propylben- 
zoyl chloride, 4-butyibenzoyl chloride. 4-hexytbenzoyl chloride, 4-trifluoromethoxvbenzoyl chloride, 4-trifluorom ethyl- 
be nzoyl chloride, 3.4-dimethoxybenzoyl chloride, 3.4-dimethylbenzoyl chloride. 3.5-dimethylbenzoyl chloride, 
3,4-methylenedk>xybenzoyl chloride, 2-naphthoyl chloride. 4-fluorobenzoyl chloride and 3-cydopentytoxy-4-methoxy- 
benzoyl chloride were respectively used instead of 4-chlorobenzoyl chloride, the following Reference Example com- 
pounds 15-1 to 15-22 were synthesized. 

Reference Example compound 15-1: N-(3-chIorobenzoyl)-propyteneimine oil. 

[0254] 'H-NMR (CDCI 3 ) 6: 1.40 (3H. d. J= 5.1 Hz), 2.17 (1H, d. J= 3.3 Hz). 2.53-2.68 (2H, m). 7.40 (1H, dd, J= 8.1, 
7.7 Hz). 7.53 (1H. ddd, J= 8.1. 2.2. 1.5 Hz). 7.90 (1H. dt. J= 7.7. 1.5 Hz). 8.00 (1H, dd. J= 2.2. 1.5 Hz). 

Reference Example compound 15-2: N-(2-chlorobenzoyl)-propyleneimine oil. 

[0255] 1 H-NMR (CQCI 3 ) 5: 1.30 (3H. d. J= 5.1 Hz). 2.12 (1H, d, J= 3.3 Hz). 2.53 (1H, d, J= 5.5 Hz). 2.56-2.68 (1H. 
m). 7.28-7.48 (3H. m), 7.75-7.81 (1H. m). 

Reference Example compound 15-3: N-(2-methylbenzoyl)-propy1eneimine oil. 

[0256] 'H-NMR (CDCI 3 ) 8: 1.30 (3H. d. J= 5.5 Hz), 2.08 (1H; d f J= 3.3 Hz), 2.43-2.57 (5H. m), 7.20-7.31 ,(2H, m), 
7.33-7.43 (1H. m), 7.89 (1H. d, J= 7.7 Hz). 

Reference Example compound 15-4: N-(3-methylbenzoyl)-propyleneimine oil. 

[0257] *H-NMR (CDCI3) 8: 1.39 (3H. d. J= 5.5 Hz), 2.14 (1H. d, J= 3.3 Hz), 2.41 (3H, s), 2.51-2.66 (2H, m). 7.32-7.39 
(2H. m), 7.79-7.87 (2H, m). 

Reference Example compound 15-5: N-{4-methylbenzoyi)-propyleneimine oil. 

[0258] 1 H-NMR (CDCI3) 6: 1.39 (3H. d. J= 5.5 Hz). 2.12 (1H, d. J= 2.9 Hz). 2.42 (3H. s). 2.50-2.62 (2H. m). 7.25 (2H, 
d. J= 8.1 Hz). 7.92 (2H. d, J= 8.1 Hz). 

Reference Example compound 15-6: N-<2nTiemoxybenzoyl)-propylerieimine oil. 

[0259] 1 H-NMR (CDCI 3 ) 5: 1.30 (3H, d, J= 5.5 Hz), 2.10 (1H. d. J= 3.3 Hz), 2.50 (1H. d. J= 5.9Hz). 2.53-2.65 (1H. 
m), 3.90 (3H, s), 6.95-7.05 (2H. m), 7.41-7.52 (1H, m). 7.81-7.88 (1H. m). 

Reference Example compound 1 5-7: N-(3Hnnemoxyberizoyl)rpropylerieirntne ofl. 

[0260J 1 H-NMR (CDCI3) 8: 1.40 (3H. d. J= 5.9 Hz), 2.14 (1H t d, J= 2.9 Hz), 2.52-Z65 (2H, m), 3.86 (3H. s), 7.10 (1H. 
ddd. J= 8.4. 2.6. 1.1 Hz). 7.37 (1H. dd, J= 8.4. 7.3 Hz). 7.55 (1H. dd, J= 2.6. 1.5 Hz), 7.63 (1H. ddd. J= 7.3. 1.5, 1.1 Hz). 

Reference Example compound 15-8: N^4-emylbenzoy1)-propy!erieimine oil. 

[0261] iH-NMR (CDCI3) 8: 1.27 (3H. t, J= 7.6 Hz), 1.39 (3H, d, J= 5.5 Hz), 2.13 (1H. d. J= 3.3 Hz), 2.50-2.61 (2H. 
m). 2.71 (2H. q, J= 7.6 Hz). 7.28 (2H, d. J= 7.7 Hz). 7.95 (2H. d. J= 7.7 Hz). 

Reference Example compound 15-9: N-[4-(1-methy1ethyl)-benzoyl]propyleneimine oil. 

[0262] 'H-NMR (CDCI 3 ) 8: 1.28 (6H, d. J= 7.0 Hz). 1.40 (3H. d. J= 5.5 Hz). 2.13 (1H. d, J= 3.3 Hz). 2.50-2.64 (2H. 
m). 2.90-3.05 (1H, m). 7.31 (2H. d. J= 8.2 Hz). 7.96 (2H, d. J= 8.2 Hz). 
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Reference Example compound 15-10: N-[4-{1,1-dimethylethyl)-ben2oyl]propyleneimine 

[0263] A solution of propyleneimine (1 1 mL, 0. 1 4 mol) in tetrahydrofuran (1 60 mL) was added to 2N aqueous sodium 
hydroxide solution (70 mL). To this mixture was added dropwise 4-{1 .1 -dimethytethyf)benzoyl chloride (25 g, 0.1 3 mol) 
at 0°C. After completion of dropwise addition, the mixture was stirred further for 30 min. The reaction mixture was 
extracted with ethyl acetate. The extract was dried, and the solvent was evaporated to give the title compound (27 g, 
0.13 mof, yield 99%). 
oil. 

1 H-NMR (CDCI 3 )5: 1.35 (9H. s), 1.41 (3H, d, J= 5.5 Hz), 2.12 (1H. d. J= 2.9 Hz), 2.51-2.64 (2H. m), 7.47 (2H, d, J= 
8.8 Hz), 7.96 (2H. d. J= 8.8 Hz). 

Reference Example compound 15-11: N-(4-propylbenzoyl)-propyleneimine oil. 

(0264] 1 H-NMR (CDCI3) 8: 0.96 (3H. t, J= 7.3 Hz), 1.39 (3H, d, J= 5.5 Hz), 1.57-1.75 (2H, m), 2.12 (1H. d. J= 3.3 
Hz). 2.50-2.59 (2H, m), 2.65 (2H, t. J= 7.7 Hz). 7.26 (2H. d. J= 8.1 Hz). 7.94 (2H, d. J= 8.1 Hz). 

Reference Example compound 15-12: N-(4-butyfber«oyl)-propyleneimtne oil. 

[0265] 'H-NMR (CDa 3 ) 6: 0.94 (3H. t J= 7.1 Hz), 1.26-1.47 (5H, m). 1.54-1.73 <2H, m). 2.12 (1H, d, J= 2.9 Hz), 
2.51-2.62 (2H. m), 2.67 (2H. t, J= 7.7 Hz). 7.26 (2H. d. J= 8.1 Hz), 7.94 (2H. d. J= 8.1 Hz). 

Reference Example compound 15-13: N-(4-hexylbenzoyl)-propyleneimine oil. 

[0266] 'H-NMR (CDCI3) 6: 0.89 (3H. t, J= 6.6 Hz), 1.24-1.38 (6H, m). 1.39 (3H, d. J= 5.5 Hz). 1.56-1.68 (2H, m). 
2.12 (1H, d. J= 3.3 Hz), 2.51-2.61 (2H, m). 2.66 (2H, t, J= 7.7 Hz), 7.26 (2H, d. J= 8.1 Hz). 7.94 (2H, d. J= 8.1 Hz). 

Reference Example compound 15-14: r^4-trifluoromethoxyDenzoyl)propyleneimine oil. 

[0267] 'H-NMR (CDCI 3 ) 5: 1.40 (3H. d. J= 5.5 Hz), 2.16 (1H. d, J= 3.3 Hz). 2.53-2.68 (2H, m), 7.29 (2H. d, J= 9.0 
Hz). 8.08 (2H. d, J= 9.0 Hz). 

Reference Example compound 15-15: N-(4-trifluoromethylbenzoyl)propyleneimine oil. 

[0268] 1 H-NMR (CDCI 3 ) 5:1.40 (3H, d, J= 5.5 Hz). Z19 (1H. d. J= 3.7 Hz), 2.54-2.70 (2H, m). 7.73 (2H, d. J= 8.0 
Hz). 8.13 (2H. d, J= 8.0 Hz). 

Reference Example compound 15-16: N-(3,4-dimethoxybenzoyl)-propyleneimine oil. 

[0269] 1 H-NMR (CDCI 3 ) 5. 1.41 (3H, d, J= 5.5 Hz), 2.12 (1H. d. J= 3.3 Hz). 2.51-2.63 (2H, m), 3.94 (3H. s). 3.95 (3H, 
s). 6.92 (1H. d. J= 8.5 Hz), 7.56 (1H. d, J= 2.2 Hz), 7.69 (1H. dd. J= 8.5, 2.2 Hz). 

Reference Example compound 15-17: N-(3,4-dimethylbenzoyl)-propyleneimine oil. 

[0270] 1 H-NMR (CDCI3) 6: 1.39 (3H. d, J= 5.5 Hz). 2.12 (1H, d f J= 3.3 Hz), 2.32 (6H. s). 2.49-2.61 (2H, m), 7.21 (1H, 
d. J= 7.7 Hz), 7.77 (1 H. dd, J= 7.7, 1 .8 Hz). 7.80 (1 H, d, J= 1 .8 Hz). 

Reference Example compound 15-18: N-(3.5-dimethylbenzoyt)-propyleneimine 

[0271 J 3,5-Dimethylbenzoic acid (25 g. 0.17 mol) and dimethylformamide (0.1 mL) were added to thionyl chloride 
(50 mL) at 0°C. The mixture was refluxed under heating for 2 h. The excess thionyt chloride was evaporated under 
reduced pressure and to the residue was added toluene (50 mL). Toluene was evaporated under reduced pressure to 
give oily 3.5-dimethylbenzoyl chloride. A solution of propyleneimine (14 mL, 0.18 mol) in tetrahydrofuran (160 mL) was 
added to 1N aqueous sodium hydroxide solution (180 mL). 3.5-Dimethytbenzoyl chloride was added dropwise to this 
mixture at 0°C. After completion of dropwise addition, the mixture was stirred further for 30 min. The reaction mixture 
was extracted with ethyl acetate. The extract was dried, and the solvent was evaporated to give the title compound 
(31 g. 0.16 mol. yield 99%). 
oil. 

1 H-NMR (CDCI 3 )S: 1 .39 (3H. d. J= 5.5 Hz), 2.13 (1H. d, J= 3.7 Hz). 2.37 (6H, s). 2.47-2.62 (2H, m). 7.19 (1H, s). 7.64~- 
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(2H,s). 

Reference Example compound 15-19: N-(3,4-methylenedioxybenzoyl)propyleneimine oil. 

{0272] 'H-NMR (CDCI 3 ) 6: 1.38 (3H. d. J= 4.9 Hz). 2.11 (1H, d, J= 3.1 Hz). 2.48-2.64 (2H, m), 6.05 (2H, s). 6.86 (1H. 
d. J= 8.2 Hz), 7.48 (1H, d f J= 1.7 Hz). 7.65 (1H, dd, J= 8.2, 1.7 Hz). 

Reference Example compound 15-20: N-(2-naphthoyl)-propyleneimine oil. 

[0273] 1 H-NMR (COa 3 ) 5: 1.44 (3H, d. J= 5.5 Hz), 2.22 (1H, d, J= 3.3 Hz), 2.57-2.84 (2H, m). 7.50-7.65 (2H, m). 
7.85-8.00 (3H, m) t 8.06 (1H. dd. J= 8.6. 1.5 Hz). 8.59 (1H. s). 

Reference Example compound 15-21: N-(4-fluorobenzoyl)-propyleneimine oil. 

J0274] 1 H-NMR (CDCI3) 8: 1.39 (3H. d, J= 5.2 Hz). 2.14-2.15 (1 H. m). 2.52-2.63 (2H. m). 7.08-7.19 (2H, m), 8.00-8.10 
(2H. m). 

Reference Example compound 15-22: N-{3-cyclopentyloxy-4-methoxybenzoyl)propyleneimine oil. 

(0275] 1 H-NMR (CDC1 3 ) 5: 1.40 (3H. d. J= 5.1 Hz). 1.54-1.68 (2H, m). 1.73-2.06 (6H. m). 2.11 (1H. d. J= 3.3 Hz). 
2.51-2.63 (2H. m), 3.91 (3H. s). 4.79-4.90 (1H, m). 6.90 (1H. d, J= 8,4 Hz). 7.55 (1H. d. J= 1.8 Hz). 7.65 (1H. dd. J= 
8.4, 1.8 Hz). 

Reference Example 16 

1 -(2-chlorophenyl)-2-(4-pyridyl)ethanone 

[0276] A solution of dfisopropytamine (15 mL) in anhydrous tetrahydrofuran (100 mL) was cooled at -50° C and 1 .6 
M n-butytlithium/hexane solution (69 mL) was added dropwise with stirring. After completion of dropwise addition, the 
mixture was stirred for 10 min and a solution of y-picoline (20 g) in anhydrous tetrahydrofiiran (10 mL) was added 
dropwise at -30°C. The mixture was stirred for 1 h and a solution of N-{2-chlorobenzoyl)propyleneimine (20 g) in an- 
hydrous tetrahydrofuran (10 mL) was added dropwise at -10°C. After completion of dropwise addition, the mixture was 
stirred for at room temperature for 2 h. To the reaction mixture was added water (1 00 mL) and the mixture was extracted 
with ethyl acetate. The extract was washed with water, and after drying, the solvent was evaporated. Thexesidue was 
purified by silica gel column chromatography (hexane-ethyt acetate=1 :1) to give the title compound (16 g. yield 71%). 
oil. 

m-NMR (CDCI3) 8: 4.28 (2H, s), 7.20 (2H, d, J= 6.2 Hz), 7.28-7.39 (1H, m), 7.41-7.48 (3H, m), 8.56 (2H, d, J= 6.2 Hz). 
Reference Example 17 

[0277] In accordance with Reference Example 16, N-(3-cWorobenzoyi)propyIeneimine» N-{4-chlorobenzoyf)-propyl- 
eneimine, N-(2-memylbenzoyl)propyIeneimine, N-(3-memylbenZoyt)propyleneimine, N-{4-methylbenzoy0-propylene- 
imine, N-(2-methoxybenzoyl)propylene!mine. N-{3-methoxybenzoyl)propyleneimine, N-(4-ethylbenzoyl)-propytene- 
imine, N-[4-(1-methylethyI)benzoyllpropyleneimine, N-[4-(1,1-dimethyfethyl)benzoyl]propyleneimine, N-<4-propyiben- 
zoyl)propyleneimine, N-(4-butylbenzoyl)propy1eneimine, N-(4-hexylbenzoyl)propyleneimine, N-(4-trifluoromethoxy- 
benzoyl)propyleneimine. N-(4-trifluoromethylbenzoyl)propyleneimine, N-(3,4-dimetboxybenzoyl)propyleneimine, 
N-(3,4-dimethytbenzoyl)-propylenejmine, N-(3,5-dimethylbenzoyl)propyleneimine, N-{3,4-methylenedioxybenzoyl) 
propyleneimine. N-(2-naphthoyl)-propyleneimine and N-(3-<7dopentyloxy-4-metrK)xybenzoyl)-prc^yleneimine. in- 
stead of N-(2-chlorobenzoyl)propylenetmine, the following Reference Example compounds 17-1 to 17-21 were syn- 
thesized. 

Reference Example compound 17-1:1 -{3-chlorophenyl)-2-(4-pyridyl)ethanone 
[0278] melting point: 79-80°C. 

Reference Example compound 17-2: 1-(4-chlorophenyl)-2-(4-pyridyl)ethanone 

[0279] melting point: 93-94°C. - - — 
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Reference Example compound 17-3: 1-(2-methytphenyl)-2-(4-pyridyl)ethanone oil. 

[0280] 1 H-NMR (CDCI3) 8: 2.48 (3H, s). 4.23 (2H, s). 7.19 (2H. d f J= 6.2 Hz), 7.24-7.47 (3H, m). 7.73 (1H, d. J= 7.7 
Hz). 8.56 (2H. d. J= 6.2 Hz). 

Reference Example compound 17-4: 1-(3-methylphenyl)-2-(4-pyridyf)etharw>ne 
[0281] melting point: 115-1 16°C. 

Reference Example compound 17-5: 1-(4-methylphenyf)-2-(4-pyridyt)ethanone 
10282] melting point: 110-111°C. 

Reference Example compound 17-6: 1-(2-methoxyphenyl)-2-{4-pyridyl)ethanone oil. 

[0283] 'H-NMR (CDCI 3 ) 5: 3.92 (3H, s), 4.30 (2H. s). 6.95-7.07 (2H, m), 7.17 (2H, d, J= 5.9 Hz). 7.50 (1H, ddd. J= 
8.4. 7.3, 1.8 Hz), 7.73 (1H, dd, J= 7.7, 1 .8 Hz). 8.53 (2H. d, J= 5.9 Hz). 

Reference Example compound 17-7: 1-(3-inethoxyphenyl)-2-{4-pyridyl)ethanone oil. 

[0284] *H-NMR (CDCI 3 ) 6: 3.86 (3H, s). 4.28 (2H. s), 7.14 (1H, ddd, J= 8.1, 2.6. 1.1 Hz), 7.20 (2H. d, J= 6.2 Hz), 
7.36 (1H, dd, J= 8.1, 7.7 Hz), 7.51 (1H. dd, J= 2.6. 1.5 Hz), 7.58 (1H, ddd, J= 7.7. 1.5. 1.1 Hz). 8.57 (2H. d, J= 6.2 Hz). 

Reference Example compound 1 7-8: 1-(4-ethylphenyl)-2-(4-pyridyl)ethanone 

[0285] melting point: 87-89°C. 

Reference Example compound 17-9: 1-[4-(1-methylethyl)phenylJ-2-{4-pyridyl)ethanone 
[0286] melting point: 86-88°C. 

Reference Example compound 17-10: 1-[4-<1.1-dimethylethyl)-phenyl]-2-{4-pyridyl)ethanone 

[0287] A solution of dfisdpropylamine (15 mL, 0.11 mol) in anhydrous tetrahydrofuran (100 mL) was cooled to -50°C. 
1.6M n-butyllithium-hexane solution (69 mL, 0.11 mol) was added dropwise with stirring. After completion of dropwise 
addition, the mixture was stirred for 10 min. and then a solution of y-picofine (9.3 g. 0.10 mol) in anhydrous tetrahydro- 
furan (10 mL) was added dropwise at -30°C. The mixture was stirred for 1 h, a solution of N-[4-(1,1-dimethyf ethyl) 
benzoyQ-propyleneimine (22 g, 0.10 mol) in anhydrous tetrahydrofuran (10 mL) was added dropwise at -30°C. After 
completion of dropwise addition, the temperature of the mixture was increased gradually to room temperature and the 
mixture was stirred for 2 h. To the reaction mixture was added water (100 mL), the mixture was extracted with ethyl 
acetate. The extract was washed with water, and after drying, the solvent was evaporated. The residue was purified 
by silica gel column chromatography (hexane-ethyl acetate, 1:1) and recrystaitized from diisopropyl ether-hexane to 
give the title compound (11 g, yield 43%). 
melting point 75-76°G. 

Reference Example compound 17-11: 1-(4-propylphenyl)-2-(4-pyrkJyt)ethanone 
[0288] melting point: 71 -72°C. 

Reference Example compound 17-12: 1-(4-butylphenyl)-2-(4-pyrtdyl)ethanone 
[0289] melting point: 41-43°C. 

Reference Example compound 17-13: 1-(4-hexylphenyl)-2-(4-pyridyl)ethanone 
[0290] melting point: 57-58°C. 
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Reference Example compound 17-14: 2-(4-pyridyl)- 1 -(4-trifluoromethoxypheny1)ethanone 
[0291] melting point: 65-66°C. 

Reference Example compound 17-15: 2-{4-pyridyl)-1-(4-trifluoromethylphenyl)ethanone 
[0292] melting point: 94-95°C. 

Reference Example compound 17-16: 1-{3,4-dimethoxyphenyl}-2-(4-pyridyl)ethanone 
[0293] melting point: 110-111°C. 

Reference Example compound 17-17: 1-(3 t 4-o1methylphenyl)-2-(4-pyridyl)ethanone 
[0294] melting point: 81 -83°C. 
Reference Example compound 17-18 
1-(3.5-dimethylphenyl)-2-(4-pyridyl)ethanone 

[0295] A solution of diisopropylamine (15 mL, 0. 1 1 mol) in anhydrous tetrahydrofuran (1 00 mL) was cooled to -50°C, 
1.6 M n-butyinthium-hexane solution (69 mL. 0.11 mol) was added drppwise with stirring. After completion of dropwise 
addition, the mixture was stirred for 10 min. and a solution of y-picoline (9.3 g. 0.10 mol) in anhydrous tetrahydrofuran 
(10 mL) was added dropwise at -30°C. The mixture was stirred for 1 h. a solution of N-(3,5rdimethylbenzoyl)propyle- 
neimine (19 g, 0.10 mol) in anhydrous tetrahydrofuran (10 mL) was added dropwise at -30°C. After completion of 
dropwise addition, the temperature of the mixture was gradually raised to room temperature and the mixture was stirred 
for 2 h. To the reaction mixture was added water (1 00 mL) and the mixture was extracted with ethyl acetate. The extract 
was washed with water, and after drying, the solvent was evaporated. The residue was crystallized from diisopropyl 
ether-hexane to give the title compound (13 g, yield 58%). 
melting point: 90-91°C. 

Reference Example compound 17-19: 1-(3.4-methylenedioxyphenyl)-2-(4-pyridyl)ethanone 
[0296] melting point 126-1 27°C. 

Reference Example compound 17-20: 1-(2-naphthyl)-2-(4-pyridyl)ethanone 
[0297] melting point 114-115°C. 

Reference Example compound 17-21: 1-(3-cydopentyloxy-4-metrK)xyphenyl)-2-(4-pyridyt)ethanone 
[0298] melting point 87-89°C. 
Reference Example 18 

[0299] In accordance with Reference Example 17. the following Reference Example compound 18-1-18-9 were syn- 
thesized using -f-picoline instead of §-picoline. 

Reference Example compound 18-1:1 -<2-chlorophenyl)-2-(3-pyridyl)ethanone oil. 

[0300] *H-NMR (CDCI 3 ) 5: 4.28 (2H. s). 7.18-7.49 (5H. m). 7.59-7.67 (1 H. m). 8.47-8.56 (2H, m). 

Reference Example compound 18-2: 1-(3-chlorophenyl)-2-(3-pyridyl)ethanone oil. 

[0301] 1 H-NMR (CDCI3) 6: 4.29 (2H. s). 7.25-7.34 (1H. m). 7.44 (1H. t. J= 7.7 Hz). 7.54-7.63 (2H. m). 7.90 (1H. dt. 
J= 7.7. 1.5 Hz). 8.00 <1H. dd. J= 1 .8. 1.5 Hz). 8.49-8.57 (2H. m). 
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Reference Example compound 18-3: 1-<4-ch!orophenyI)-2-(3-pyridy!)ethanone 

[0302] 1 H-NMR (CDCI 3 ) 5: 4.27 (2H, s). 7.24-7.31 (1H. m). 7.47 (2H, d, J= 8.8 Hz). 7.55-7.63 (1H t m), 7.96 (2H. d, 
J= 8.8 Hz), 8.46-8.53 (2H, m). 

Reference Example compound 18-4: 1-(2-methytphenyi)-2-{3-pyrkiyl)ethanone oil. 

[0303] 'H-NMR (CDa 3 ) 5: 2.47 (3H. s). 4.23 (2H, s), 7.18-7.47 (5H. m), 7.73 (1H. d, J= 7.7 Hz). 8.47-8.56 (2H. m). 
Reference Example compound 18-5: 1-(3-methylphenyI)-2-{3-pyridyl)ethanone oil. 

[0304] 'H-NMR {CDCI3) 5: 2.43 (3H. s), 4.29 (2H. s). 7.17-7.36 (1H. m), 7.36-7.46 (2H, m), 7.58-7.65 (1H. m). 
7.78-7 : 86 (2H. m). 8.50-8.56 (2H, m). 

Reference Example compound 18-6: 1-{4-methyfpheny1)-2-{3-pyridyl)ethanone 
[0305] melting point: 72-74 e C. 

Reference Example compound 18-7: 1-{3-methoxyphenyl)-2-<3-pyridyl)ethanone oil. 

[0306] 1 H-NMR (CDCI3) 6: 3.86 (3H t s), 4.29 (2H, s). 7.14 (1H. ddd, J= 8.1. 2.6. 1.8 Hz). 7.28 (1H, dd, J= 7.3, 4 8 
Hz). 7.40 (1H, dd. J= 8.1, 7.7 Hz), 7.53 (1H. dd. J= 2.6, 1.8 Hz), 7.58-7.65 (2H, m), 8.50-8.55 (2H, m). 

Reference Example compound 18-8: 1-{4-(1,1-dimethylethyl)phenyf]-2-(3-pyridyl)ethanone oil. 

[0307] 1 H-NMR (CDCI3) 5: 1.34 (9H, s). 4.28 (2H. s), 7.22-7.31 (1H. m), 7.50 (2H. d. J= 8.4 Hz). 7.56-7.65 (1H. m), 
7.96 (2H, d, J= 8.4 Hz), 8.48-8:55 (2H. m). 

Reference Example compound 18-9: 1-(3,5-dimethylphenyl)-2-(3-pyridyl)ethanone oil. 

[0308] 'H-NMR (CDCI 3 ) 5: 2.38 (6H. s). 4.27 (2H. s). 7.24-7.30 (2H. m), 7.58-7.63 (3H. m). 8.50-8.52 (2H, m). 
Reference Example 19 

[0309] In accordance with Reference Example 1. the following Reference Example compound 19 was synthesized 
using ethyl 4-dimethylaminobenzoate instead of ethyt p-anrsate. 

Reference Example compound 19; 1-{4-dimethylaminophenyl>-2-{4-pyridyl)ethanone 

[0310] melting point 189-192°C. 

Reference Example 20 

1 -(4-fluorophenyl)-2^4-pyridyl)ethanone 

[0311] A solution of dfisopropylamine (29 mL) in anhydrous tetrahydrofuran (300 mL) was cooled to -78°C, and 1.6 
M n-butyllithium/hexane solution (140 mL) was added dropwise with stirring. After completion of dropwise addition, the 
mixture was stirred for 1 0 min, and then a solution of y-picoline (21 g) in anhydrous tetrahydrofuran (50 mL) was added. 
The reaction mixture was stirred at -10°C for 30 min. The reaction solution was cooled to -78°C and a solution of 
N-(4-fluorobenzoyl)propyleneimine (36 g) in anhydrous tetrahydrofuran (50 mL) was added dropwise. After completion 
of dropwise addition, the mixture was stirred at room temperature for 3 h. To the reaction mixture was added water 
(100 mL) and extracted with ethyl acetate. The extract was washed with water, and after drying, the solvent was evap- 
orated. The residue was crystallized from diisopropyl ether to give the title compound (28 g. yield 66%). 
melting point 90-91°C. 
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Reference Example 21 

4-(memylthio)thiobenzamide 

[031 2] 4-Methylthiobenzonitrile ( 1 2 g) was dissolved in a solution ( 1 30 m L) of 4N hydrogen chloride in ethyl acetate. 
To this solution was added O.O-diethyl dithiophosphate (15 mL) and the mixture was stirred at room temperature for 
22 h. To the reaction mixture was added water (100 mL), and the mixture was extracted with ethyl acetate. The insoluble 
material was filtered off and the filtrate was washed with saturated brine, dried and the solvent was evaporated. The 
residue was recrystallized from ethyl acetate to give the title compound (10 g. yield 67%). 
melting point: 176-178°C. 

Reference Example 22 

[0313] In accordance with Reference Example 6 and respectively using 1-{2-chlorophenyl)-2-(3-pyridyl)ethanone. 

1- (3-chlorophenyl)-2-(3-pyridyl)ethanone, 1-{4-ch!orophenyl)-2-(3-pyridyi)etharK>ne, 1-(2-methylphenyl)-2-{3-pyridyt) 
ethanone, 1-(3-methylpheny1)-2-(3-pyridyl)ethanone. 1-(4-methylphenyt)-2-(3-pyridyl)ethanone, 1-(3-methoxyphenyl)- 

2- (3-pyridyl)ethanone, 1-[4-(1,1-dimethylethyl)phenylJ-2-(3-pyridyi)ethanone, 1-(3,5-dimethylphenyl)-2-{3-pyridyl)eth> 
anone, 1-(2-chlorophenyl)-2-(4-pyridyl)ethanone. 1-(3-chlorophenyl)-2-(4-pyridyl)ethanone, 1-(4-chlorophenyl}- 
2-(4-pyridyt)ethanone, 1-{2-methylphenyl)-2-(4-pyridyl)ethanone, 1-{3-methylphenyl)-2-(4-pyridyl)ethanone, 
1 -(4-methylphenyI)-2-(4-pyridyl)ethanone f 1 -<2-methoxyphenyl)-2^4-pyridy1)ethanone, 1 -<3-methoxyphenyf )-2-(4-pyri- 
dyl)ethanone, 1-{4-ethy1phenyl)-2-(4-pyridyl)ethanone, 1-[4^1-methylethyl)phenylJ-2-(4-pyridyl)elhanone f 

1- [4-(1,1-dimethylethyl)phenylJ-2-(4-pyridyl)ethanone, 1-(4-propylphenyl)-2-(4-pyridyl)ethanone t 1-(4-butylphenyt)- 

2- (4-pyridyl)ethanone. 1-(4-hexylphenyl)-2-(4-pyridyl)ethanone, 2-(4-pyridyl)-1-(4-trifluoromethoxyphenyl)ethanone. _ 
2-(4-pyridyl)-1-(44rifluoromethylphenyl)ethanone, 1-(4-dimethylaminophenyl)-2-(4-pyridyl)ethanone hydrobromide, 

1 -(3.4-dimethoxyphenyl)-2-(4-pyridyl)ethanone, 1 -(3.4-dimethylphenyl)-2-(4-pyridyl)emanone. 1 -(3.5-dimethylphe- 
nyl)-2-(4-pyridyl)ethanone. 1-(3,4-methylenedioxyphenyl)-2-(4-pyridyi)ethanone, 1n(2-naphthy1)-2-(4-pyridyi)eth- 
anone. 1-(4-fluorophenyl)-2-(4-pyridyl)ethanone and H3^dopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethanone in- 
stead of 1-(4-metaoxyphenyl)-2-<3-pyridyl)ethanone, the following Reference Example compounds 22-1 to 22-33 were 
synthesized. 

Reference Example compound 22-1: 2-bromo-1-(2-chlorophenyl)-2-(3-pyridyl)ethanone hydrobromide 
[0314] melting point: 88-90°C. 

Reference Example compound 22-2: 2-bromo-1-(3-chIorophenyl)-2-(3-pyridy1)ethanone hydrobromide 
[0315] melting point: 164-166°C 

Reference Example compound 22-3: 2-bromo-1-(4-chlorophenyl)-2-(3-pyridyl)ethanone hydrobromide 
[0316] Used in the next reaction without purification. 

Reference Example compound 22-4: 2-bromo-1-(2-methylphenyl)-2-(3-pyridyl)ethanone hydrobromide 
(0317] Used in the next reaction without purification. 

Reference Example compound 22-5: 2-bromo-1-(3-methylphenyl)-2-(3-pyridyl)ethanone hydrobromide 
[031 8] Used in the next reaction without purification. 

Reference Example compound 22-6: 2-bromo-1-(4-methylphenyl)-2-(3-pyridyl)ethanone hydrobromide 
(0319] melting point: 96-98°C. 

Reference Example compound 22-7: 2-bromo-1-(3-methoxyphenyl)-2-(3-pyridyl)ethanone hydrobromide 
(0320] Used in the next reaction without purification. 
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Reference Example compound 22-8: 2^rcHTio-1-[4-(1,1-dimethyIemyl)phenylJ-2-(3-pyridyf)ethanone hydrobromide 
I0321J melting point: 190-194°C. 

Reference Example compound 22-9: 2-bromo-1-{3,5^imethylphenyl)*2-{3-pyridyl)ethanone hydrobromide 
[0322] melting point: 195-1 97°C. 

Reference Example compound 22-10: 2-bromo-1-<2-chIorophenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0323] melting point 157-159°C. 

Reference Example compound 22-11: 2-bromo-1-(3^lorophenyl)-2-(4-pyridy1)ethanone hydrobromide 
[0324] melting point: 178-181°C. 

Reference Example compound 22-12: 2-brorrio-1-{4-chlorophenyl)-2-{4-pyridyl)ethanone hydrobromide 
[0325] melting point: 189-193°C. 

Reference Example compound 22-13: 2-bromo-1-{2-methyfphenyl)-2-(4-pyridyl)etharione hydrobromide 
[0326] melUng point: 183-186°C. 

Reference Example compound 22-14: 2-bromo-1-{3-methytphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0327] Used in the next reaction without purification. 

Reference Example compound 22-15: 2-bromo-1-(4-methylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0328] melting point: 111-113°C. 

Reference Example compound 22-16: 2-bromo-1-{2-methoxyphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0329] melting point 168-171°C. 

Reference Example compound 22-17: 2-bromo-1-{3-methoxyphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0330] Used in the next reaction without purification. 

Reference Example compound 22-18: 2-bromo-1-(4-ethylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0331] melting point: 170-173°C. 

Reference Example compound 22-19: 2-bromo-1-[4-(1-methylethyl)phenyl}-2-(4-pyridyl)ethanone hydrobromide 
[0332] melting point: 185-188°C. 

Reference Example compound 22-20: 2-bromo-1-{4-(1 ,1-dimethylethyl)phenyll-2-{4-pyridyl)ethanone hydrobromide 

[0333] l^^l.l-DimethylethytJphenylJ^^-pyridylJethanone (10 g, 39 mmol) was dissolved in acetic acid (40 mL) 
and bromine (2.0 mL, 39 mmol) was added. The mixture was stirred at 80°C for 3 h. The reaction mixture was cooled 
with iced water and the precipitated crude crystals were collected by filtration. The crude crystals were washed with 
ethyl acetate to give the title compound (9.6 g, yield 81%). 
melting point 209-21 2°C. 
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Reference Example compound 22-21: 2-bromo-1-(4-propylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0334] melting point: 167-1 70°C. 

Reference Example compound 22-22: 2-bromo-1-(4-butylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0335] melting point 158-161°C. 

Reference Example compound 22-23: 2-bromo-1-{4-hexylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0336] melting point 153-155°C. 

Reference Example compound 22-24: 2-bromo-2-(4-pyridyl)-1-(4-trifluoromethoxyphenyI)ethanone hydrobromide 
[0337] Used in the next reaction without purification. 

Reference Example compound 22-25: 2-bromo-2-{4-pyridyl)-1-(4-trinuoromethylphenyl)ethanone hydrobromide 
[0338] melting point: 190-194°C. 

Reference Example compound 22-26: 2-bromo-1-{4-dimethylaminophenyl)-2-{4-pyridyl)ethanone dihydrobromide 
[0339] melting point: 163-167°C. 

Reference Example compound 22-27: 2-bromo-1-(3.4-dimethoxyphenyl)-2-<4-pyridy!)ethanone hydrobromide 
[0340] melting point: 1 74-1 75°C. 

Reference Example compound 22-28: 2-bromo-1-<3,4-dimethylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0341 ] melting point: 1 96-1 99°C. 

Reference Example compound 22-29: 2-bromo-1-<3.5-dimethylphenyl)-2-(4-pyridyl)ethanone hydrobromide 

[0342] 1-(3,5-Dimethylphenyl)-2-(4-pyridyi)ethanone (7.0 g. 31 mmol) was dissolved in acetic acid (35 mL) and bro- 
mine (1 .6 mL, 31 mmol) was added. The mixture was stirred at 80°C for 3 h. Ethyl acetate was added to the residue 
and the precipitated crude crystals were collected by filtration. The crude crystals were washed with ethyl acetate to 
give the title compound (16 g, yield 96%). 
melting point: 216-219°C. 

Reference Example compound 22-30: 2-bromo-1-(3.4-methylenedioxyphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0343] melting point: 211-214°C. 

Reference Example compound 22-31: 2-bromo-1-(2-naphthyl)-2-(4-pyridyl)ethanone hydrobromide 
[0344] melting point 149-152°C. 

Reference Example compound 22-32: 2-bromo-1-(4-fluorophenyl)-2-{4-pyridyl)ethanone hydrobromide 
[0345] melting point: 185-189°C. 

Reference Example compound 22-33: 2-bromo-1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl)ethanone 
hydrobromide 

[0346] melting point: 168-170°C. 
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Reference Example 23 

(0347] In accordance with the method described in Reference Examples 8-12, JP-A-61-10580 and USP 4,612,321, 
Reference Example compounds 23-1 to 23-294 and 23-295 to 23-349 shown in the following Tables 8 to 31 were 
synthesized. 



46 



EP 1205 478 A1 



Table 8 



Reference Example R. 
Compound 




additives 


m.p./t; 


23-1 


-NHCO-Q 


O 


o- 


Ha 


260 


23-2 






o- 


Ha 


244-246 


23-3 


-NHCO-C3 
0 


o- 


6- 


Hq 


255-256 


23-4 


-NHCO-^| 


Q- 


©- 


HCI 


?75 


23-5 






F-O- 




233 


23-6 


-NHCOMe 








218-220 


23-7 


-NHCOMe 




o 






23-8 


-NHCO-^ 


p- 


O- 


2HCI 


145-148 


23-9 






o- 




238 


23-10 


-NHCOCHz-^ 


Q- 


o- 




228-230 


23-11 


-NHccxoya-Q ffi- 






215-217 


23-12 


-NHCO(CH2>2Me 


Q- 






198-200 


23-13 


-NHCO(CH2>3Me 


Q- 


o- 




205-206 


23-14 


-NHCO(CH2)4Me 


Q- 






175-177 


23-15 


-NHCOCMe 3 


Q- 


o- 




219-220 


23-16 


-NHCO-Q 


O 


MeO-O- 


HCI 


268-270 


23-17 


-NHCO-^| 


Q- 




Ha 


243-246 
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Table 9 














Reference Example R a 
Compound 




"e additives 


m.p./x: 


23-18 


-NHCO-^J 




MeO-^J- HQ 


237-239 


23-19 


-NHCO-Q 


o- 


MeO-^- HQ 


220-223 


23-20 


-NHCOCHjHQ 


Q- 


MeO-Q- 


184-185 


23-21 


-NHCCHCH^-Q 


MeO-Q- 


214-216 


23-22 


-NHCCKCH^aMe 


Q- 


MeO-Q-. 


197-198 


23-23 


-NHCOfOygMe 


Q- 


MeO-/~V- 


188-190 


23-24 


-NHCO(CH2) 4 Me 




MeO-Q- 


lO/MOS 


23-25 


-NHCOCMej 


o- 






23-26 






fv 


237-238 


23-27 


-NHCO-^p 


>o- 


o- 




23-28 


-NHCO-^j| 




o- 


240 


23-29 


-NHCOCH*^ 


O- 


o- 




2330 


-NHOXCHah-Q 




o- 


214-216 


23-31 


-NHCOCMeg 


o- 


o- 


206-208 


23-32 


-NHCO-^Y 


O- 


o- 


247 


23-33 


-NHCOtCH^jMe 




Q- 


212-214 


23-34 


-NHCO(CH2)aMe 


o- 


o- 


232-234 


23-35 


-NHCOtCH^Me 


•0- 


o- 


245-246 
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Table 10 




Reference Example 
Comoound 








23-36 


-NHCO-£) 






219-220 




-NHCOCH?Me 


Or 




254-256 


23-38 


•NHCO-^J 


0- 




255-257 


23-39 




0 


\_=/ 


270-280 


23-40 


-NHCOMe 


0- 




266-268 


23-41 


-NHCOCH2M0 






241-242 


23-42 


-NH2 


0- 




286-288 


23-43 


-NHCOMe 




Me-^J— 


0CA-OC1 


23-44 


-NHCOCH 2 Me 




Me-Q- 


226-227 


2345 


-NHCOMe 




V 


217-219 


23-46 


-NHCOCHjMe 


O- 


V 


228-229 v 


23-47 


•NHCOMe 


Q- 




235-236 


23-48 


-NHCOCHjMe 


O- 


V 


239-241 


2349 


-NHCOMe 


O- 




290-293 


23-50 


-NHCOCHaMe 


0- 




289-290 


23-51 


•NHCOMe 


•O- 


V 


287-289 
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Table 11 



Reference Example R a 
Compound ■ 



m.p. fc 



23-52 -NHCOCHjMe 



23-53 
23-54 
23-55 
23-56 



23-61 
23-62 

23-63 

2364 



-NHCOMe 
•NHCOCHjMe 
•NHCOMe 
-NHCOCHjMe 



23-57 -NHj 



23-58 -NHj 



23-59 -NH2 



23-60 -NH2 



-NH 2 

-N=C(Me)NMe 2 
•NHCOMe 



23455 -NHCOMe 



2366 -NHCOCHjMe 



23-67 



-NHCO-Q 



o- 



N 



Me 



6- 

V 
V 



Me. 



MeO 



Q- 



> 

b- 



MeO 



258-260 

317-320 
257-259 
308-309 
249-250 

228*230 
231-232 
256-258 

255-258 

>300 
296-298 

129-131 

282-284 

236-239 
222-224 
236-239 
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Table 12 



ft* 



Reference Example R a 
Compound 



23-68 
23-69 

23-70 

23-71 
23-72 
23-73 
23-74 
23-75 

23-76 
23-77 

■ /■ 

25-78 

23-79 
23-80 
23-81 

23-82 



•NHCOMe 
•NHCOCHzMe 




-NHCOMe K. 
-NHCOCHjMe N 

-N(CH2Me)COMe >f 

-NHz 
•NHz 

-NH-Q 
-NHCOH^ 
-NHCO-{^ 



234-236 
237-239 

220-222 

294-297 
267-269 
143-144 
111-113 
162-164 



0- 


7b- 


206-209 






232-234 






236-239 






232-235 


•o- 


MeO-£>- 


287-289 






330-333 






292-294 
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Table 13 



Reference Example 
Compound 



in. p. fC 



23-83 
23-84 
23-85 
23-86 

23*7 
23-88 

23-69 

23-90 
23-91 

23-92 

23-93 

23-94 

23-95 

23-96 

23^97 
23-98 



-Nl 
-NHi 

-NHCOMe 
-NHCOMe 



N 



OMe 

O- 

Q- 



COMe 
-NH 2 

-NHCOMe 
-NHCOCHa-Q 

•NHCOMe 

-NHCOMe 

-NH 2 

•NHCOMe 
-NH 2 

•NHCOMe 
-NHCO{CH2) 4 a 



N 



N 



o- 



N 



N 



N 



N 



•o- 



MeO-@- 
Me 



M©0' 



Me 



Me 
OMe 

c- 



OMe 



O- MeO-O- 



346-348 
308-310 
323-326 

259-261 
292-293 
161-163 

235-237 

254-257 
274-277 

237-239 

285-287 

235-238 

272-274 
213-215 
259-261 
228-229 
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Table 14 
Rc N 



Reference Example a 
Compound * 


Rb 




m.p. / «e 


23-99 


-NHCOMe 






254.257 


23-100 


O 




MeO^- 


159-160 


23-101 


-NHCO-Q 




MeO-O- 

\ / 


278-281 


23-102 


-NHCO-Ql 




Me o-f\- 




23-103 


s 








23-104 


O 


tf~\- 






23-105 


-NHCOCHM82 






227-230 


23-106 


-NHCOCMe 3 








23-107 


-NHCOCH 2 CHMe2 




MeCHQ- 


261-262 


23-108 


-NHCONH(CH2) 2 Me 




MeO-Q- 


215-219 


23-109 


-NHj 






285-288 


23-110 


-NHCOMe 




MeCHa-Q- 


294-295 


23-111 


-NHCOMe 






206-209 


23-112 


-NHCOMe 




Me(CH2) a O-^- 


201-203 


23-113 


•NHCOMe 




MefCHJeO-^- 


210-212 


23-114 


-NHC0(CH2feCI 






191-194 
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Table 15 

**** 



Reference Example R a 
Compound 



m.p./t: 



23-115 


Y 




23-116 


•NHCO(CH2)sCi 




23-117 


-NHCO-O 






Me 




23-118 


-NHCOMe 




23-119 


-NHCOMe 




23-120 


•NHCOMe 





23-121 
23-122 
23-123 

23-124 
23-125 
23-126 
23-127 



MeO-0- 

Me 

MaQ 
Me 




-NHCO(CHa)jCOOCH2Me N^- MeO-£^- 
-NHCO(CH 2 ) 2 COOH N*~V" Me 
-NH2 



-NH, 
-NHj 
-NHj 

-NHCOMe 



O- MeaCH-O- 




O- i 





23-126 -NHCOMe 
23-129 -NHCOMe 



N 




Me 



133-135 
223-225 
351-352 

265-267 
248-250 

295-297 
261-264 
334-336 
267-269 

218-219 
248-250 
273-275 
295-296 

284-286 
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Table 16 

Rb V s 



Reference Example R a 
Compound 



*c additives - m *P*/t2 



23-130 -NHCOCHMej MejCH-Q- 
23-131 -NHCOCMe* Nj 
23-132 -NHCONHCCHjJzMe N' 



23-134 
23-135 
23-136 
23-137 
23-138 
23-139 

23-140 



M< 



23-133 -NHj 



-NH2 



-NHCOCHMea 
-NHCOCMea 

-NHCOMe 



23-141 -NHCOCHMej 

23-142 -NHCOCMea 

23-143 -NHj 

23-144 -NHz 

23-145 -CH2COOH 

23-146 -CH 2 CONHMe 



Ma 
Me 



N 



-CHzCOOCHzMe N^— 

-ciywco-Q n3~ 

-NHCOMe 



Me 

MeO-Q- 
Me,C-Q- 




284-285 
293-295 
287-288 

242-244 

309-311 
HCI 150-152 
150-151 
280-281 
303-304 
317-319 

342-345 



297-298 



313-315 

254-257 

261-264 

135-137 
129-130 
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Table 17 



Reference Example FL 
Compound 






m.p./t: 


23-147 




■O- 


MeO-£)- 


132-133 


23-143 


•NHCOMe 


o~ 


MetCH^a-Q- 


256-258 


23-149 


-NHCOCHMe 2 




MeiCHafcrQ-- 


269-272 


23-150 


-NHCO-Q 


0- 


Me(CH2) 2 -Q- 


240-242 


23-151 


•NHCOMe 




Me(CH2) 3 -0- 


259-261 


23-152 


-NHCOMe 


o- 


MeCOys-Q- 


237-239 


23-153 


•NHCOMe 


0- 


CF30O- 


296-298 


23-154 


-NHCOCHMe 2 


0 


CF3O-Q- 


285-286 


23-155 


-NHCOCF3 


0- 


MeO^>- 


260-262 


23-156 


-NHCONHCHjMe 


•o- 


MeO-£)~ 


224-226 


23-157 


-NHCONHCHjMo 




MeaCH-Q— 


181-183 


23-158 


-NHg 






240-242 


23-159 


-NHj 


o- 


MeCCH^-Q- 


204-206 


23-160 


-NH 2 




MeJOys-Q- 


178-179 


23-161 


-NH 2 






262-264 


23-162 


-OOOH 




MeO-Q- 


141-143 


23-163 


-NHCOCHjMe 


o- 




295-297 


23-164 


-NHCO-Q 






292-294 


23-165 


-NHCO-Q 




Me 3 C-Q- 


326-328 
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Table 18 



Reference Example B a 
Compound 



in. p. /XZ 



23-166 

23-167 

23-168 

23-169 

23-170 

23-171 

23-172 

23-173 

23-174 

23-175 

23-176 

23-177 

23-178 

23-179 

23-180 



-NHCO-^N 

-NHCOCH 2 -^ 

-NHCO-Q 

-NHCONHCHjMe 

-NHCONH(CH 2 ) 2 W6 

-NHCOCH 2 OMe 

-NHCOMe 

-NHCOCHjMe 

-NHCOCHMe 2 

-NHCOCHj-Q 

-NHCO-^ 
-NHCOhQ 

•NHCO-Ql 
-NHCONHGH 2 Me 



23-181 -NHCONHfCH^Me 
23-182 -NHa 
23-183 -NHj 



P~ M03P-Q- 
/> MS3C-0- 



N 



CF, 



326-329 
277-279 
309-311 

289-292 

212-214 

248-249 

226-230 

244-246 

228-229 

204-206 

216-218; 

216-220 

251-253 

271-273 

302-305 

190-192 
239-241 
304-306 
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Table 19 



Reference Example R» 
Compound 



m.p./x: 



23-191 
23-192 
23-193 



23-194 



23-195 -NHCOCHMe 2 



23-198 -NHCO-Q 



23-184 -NHCOMe N 
23-185 -NHCOCHjMe N 
23-186 -NHCOCHM«2 
23-187 -NHCOCHj-^ *0~ 
23-188 -NHCO-^ tf 
23-189 -NHCO-Q K" 
23-190 -NHCO-Q 
-NHCO-Ql 
-NHCONHCHjMe 
-NHCONH(CH 2 > 2 Me N^— 

-NHCOCHjMe 



N 



23-196 -NHCOCH 2 -Q *0*"" 
23-197 -NHCO-Q N^- 



CF3-0- 
CF3-0 

CF3-0 

CF3-0- 

CF3-O- 
CF3-O- 

CF3-0 

CFa-Q- 

.0- 




Me 

> 

Mo 

Me 

Me. 



Me 

Mi 



Me 





328-330 
284-286 
274-275 
295-296 
254-255 
272-273 

262- 264 

263- 264 
206-207 
208-210 

291-293 
270-272 

226-229 

285-286 
275-278 
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Table 20 

Rb v s 



Reference Example R, 
Compound 



m.p./t; 



23-199 -NHCO-^J 



N 



267-270 



23-200 -NHCO 



302-304 



23-201 -NHCONHCHjMe tQ— 



202-203 



23-202 -NHCONHfCH^Me — 



128-130 



23-203 -NHCOCHjOMe N^— 



220-222 



23-204 -NH 2 



23-205 -NHCOMo 



23-206 -NHCOCH 2 Me 



Q- 
0- 




237-240 



280-289 



292-293 



23-207 -NHCOCHMe 2 




253-254 



23-208 -NHC0CH 2 -Q 



235-238 
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Table 21 



Reference 
Compound 



Example R a 



additives m P7t: 



23-209 
23-210 

23-211 
23-212 

23-213 

23-214 
23-215 
23-216 
23-217 
23-218 
23-219 
23-220 
23-221 

23-222 



-NHCO-£/ 
-NHCO-^N 
-NHCONH CHjMe 

•NHCONHfCH^Me 

-COOCHjM© ti 
-NHCOCHsNMez H 
-NHj 



■0- 



Me 
Me 



J>- 

Me 



Me 
Me 




Me 

Mi 



Me 




•NHCOMe 
-NHCOMe 

•NHCOMe 
-NHCOMe 

o 



MesC-^J 
MeCHaOCOCHaO-Q— 

MeCHaOCOCHaO-^"- 
HOCOCHaO-Qh- 



300-301 

277- 278 

278- 280 
220-224 

204-206 

149-150 
230-231 
167-169 
195-197 
266-270 
181-185 
239-244 



N^ - " MeCHaOCOCHaO-^- 
*Q— HOCOCHaO-^— HCI 237-242 

N^- MeO-^J— 243*50 
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Table 22 

Rb v s 



Reference Example B. 
Compound 



additives 



23-223 -NHCOCH2OH 



23-224 -NHCOMo 



23-225 -NHCOMe 



HO 



•0- 



MeC0 2 



"a 

> 



Me 
Me. 



243-245 



371-373 



350-351 



23-226 






0- 

Me 


156-157 


23-227 








171-172 


23-228 


-NHCO-£$ 


•0- 


Me-O" 


276-278 


23-229 


-NHCO-£$ 


•0- 


MeCHj-O- 


276-277 


23-230 




0- 


Me{CH2)a-^- 


250-251 


23-231 


-NHCO-0 


0- 


Me(CHa)3-^- 


241-242 


23-232 


•NMeCOMe 




MeO-^- HO 


.219-222 



23-233 -NHMe 




226-227 
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Table 23 



Reference Example p 
Compound • 



«c additives m P-/tl 



23-234 -NMeCOMe *0~ Q— 



23-235 -NMeCOMe — 



23-236 -Nl 



23-237 -N 



23-238 



23-239 



23-240 



23-241 



N 



N 



-NMeCO-^ 
-NMeCO-^ 
-NHCO.Q 

-NHCO-(y 



M 




171-174 



Ha 169-193 



Me' 
Me 

"C 



> 

e 



Me' 
Me' 
W 



Me' 
Me 



23-242 -NHCHaMe 

23-243 -NHCO-0 O - 
23-244 .K„CO^ "VQ" 



Me 3 C 

M 
Me' 



210-214 



210-214 



212-214 



2HO 206-210 
vHCI 285-287 

\ - 

2HCt 264-269 

179-182 

2HCJ 327-329 
293-295 
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Table 24 



Re' 



10 



Reference Example R a 



additives m ' p * /1= 





. 23-245 


-NHCO-T/ 








245-247 


15 


23-246 


-NHCO-T^ 




Ma 

> 

Me 




269-270 


20 


23-247 


-NHCO-Q 








171-173 




23-248 


-NMeCO-£^ 








141-142 


25 


23-249 


-NNteCO-@ 






Ha 


194-196 




23-250 


-NMeCO-^y 








144-145 


30 


23-251 


-NMeCO-^^ 




MeO-Q- 


2Ha 


175-178 




23-252 


-NCOMe 
CHzMb 






ho 


184-187 


35 


23-253 




o- 


MeO-Q— 




128-130 




23-254 




•o- 


MeO-^- 


Ha 


149-151 


40 


23-255 






MeO-Q— 




144-145 




23-256 




o- 


MeO-^- 


2HO 


151-154 


45 


23-257 


*IMeCOMe 


"3- 


MejC-Q- 




186-188 



50 



55 
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Table 25 
Re 



to 


Reference Example R a 
Compound 




°c additives 


m.p./x; 




23-258 


NMeCOMe 




Me 3 C-/~V- 


HCI 


189-191 


15 


23-259 


•NMeCO-O 


N v=>- 






204-206 




23-260 




tfX- 




Ha 


202-203 


20 


23-261 


-NMeCO-O 




M*3C-0- 




136-138 




23-262 








2HCI 


169-171 


25 




-NCOMe 
O-^Me 








1 82-1 83 




23-264 


-NCOMe 
CHzMe 


10- 




Ha 


164-185 


30 


23-265 






MeaC-^- 




222-224 




23*266 








Ha 


219-222 


35 


23-267 










159-160 




23-268 




<Q- 




2HCI 


159-191 


40 


23-269 


-NHCHjMe 


•o- 






175-176 




23-270 


-NHMe 








286-269 


45 


23-271 


-NHCHjMe 


•o- 






223-225 



50 
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Table 26 



Bb v S 



Reference Example R« fl* Rc additives m -P-/t 
Confound 

&™ *g^S? N 3" O- "Wei 



-JgOJte N^V A" HQ 179-184 



23-273 



23-274 chjmM N ^ ' < ,78 " 182 



23-275 N '-^~ 174 " 178 

23-276 -NHiCHaJjMe N'V- 0~~ 177-180 



o- 


Me. 

0" 

Me 


•o- 


> 


o- 


> 

WW 




Me 
Me' 


o- 


> 




> 

Me 


o- 


> 




> 




> 


o- 


> 
> 


o- 


> 

Me 



23-278 -WCO-^ Nl3- 138-140 

23-279 " "V 00 ^ Ml>- f_3- 13 °- 131 



23-280 -NHiCHjhMe N_^— 165-168 

Me 

23-281 -NHCHj-Q rQ- O- 186 - 1M 

23-282 gOjV-Q »Q- 193 - 195 

23-283 -NH-Q fQ~ 0- 230-2*» 
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Table 27 
Rb^S 



Reference Example Ra 
Compound 



m.p. / C 



23-284 

23-285 
23-286 

23-287 

23-288 
23-289 
23-290 
23-291 
23-292 

23-293 
23-294 




COM 



-NCOMe 
(CH^e 



-NCO- 
(CHjJjMe" 

(CH&Me 

-NCOMe 
CHMe 2 

-NCOMe 
([CHaJaMe 

-NH(CH2) 2 Mo 

-NHCHMe 2 

•NHfCH^e 



•NHCOMe 



o- 



N 



o- 
o- 



N 



ON 



Me 



Mi 



Me 

Me,C-£>~ 



M< 
Me 




183-187 

137-138 
144-146 

131-132 

122-124 
142-144 
141-142 
161-163 
188-191 

131-132 
332-334 
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Table 28 



Reference Example o 
Compound 



m.p. / *c 



23-295 -NCOCH=CH2 

23-296 -NHCONH-@ r O — 

23-297 -NHCX)Nhh@ 

23-298 -hWCO-^^-COjMe 

23-299 -NHCO-^-COaH 

23-300 -£^~SMe r O^ 

23-301 — O-SMe 



23-302 



SMe 



23-303 ~^^-SOMe 

23-304 — £^-SOMe 

23-305 —^-SOMe 

23^06 — ^-SOaMo 

23307 -^-SO^Me 

23308 — ^-SOaMe 



23-309 
23-310 
23311 
23-312 



-SMe 
•SMe 
-SOMe 
^(^-SOMe 



o- 

©- 

©-• 

o- 
•o- 



M 



MejO^I)- 



M 
Me 



Mc 



Me 




■V 

Me 

MeO-Q- 



Me 



236-238 
217-219 
296-298 
304-306 
332-335 
127-128 
125-126 

142-144 

169-170 
184-185 

199-201 

211-212 
215-217 

205-207 

115-118 
147-149 ' 

186- 188 

187- 189 
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Table 29 



Reference Example R. 
Compound 



additives 



ra.p. /t; 



23-313 -O" 8 ^** 6 O" F ~0~ 
23-314 — <Q-S(02)Me N^" Q-O - 

-NHCONfH-^ 0~ 



23-315 



23-317 -NH 2 



23-318 -NHMe 



23-324 
23-325 



23-319 -NHCOMo 



N 



T 

MeO-Q- 
23-320 -NHCH,-^ »0~ °» 

23-321 -NHCOCH-^} MeO-Q- 
23-322 -NHCOCHa-fQ N^" MflaC-Q— 
23-323 

Me0 "O~ 



u 

-NHCOghtoAe 



191-194 
202*204 

167-169 



23-316 -NHCOC^a *T^- Me^-^- Ha 267-269 



227-229 
185-187 
247-250 

179-183 

232- 238 
234-235 

233- 234 

175-176 
221-222 
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Table 30 



Reference Example o 
Compound ■ 



•P- / *C 



23426 






23427 






23428 


-Q-SOaMe 




23-329 


-NHCOCHaOH 




23-330 


-NHCOCHjOH 




23-331 


■NHCO^ ^CO^Na 




23432 




©- 


23-333 


-NHCO^^COaNa 




23434 


{CHJjCOaCH^e 




23435 


(CHjJjCOaCHjMe 




23436 


•NHfCH^COaCHzMe 


o~ 


23437 


-NHCO-Q-COaH 


•0- 


23438 


-NCO-Q> 
CH 2 C0 2 CH 2 Me 


o- 



159-161 

161-164 

194-196 

228-230 
MeaO^y* 261-263 



M< 



Ma 

p- 

Me 
Me 



Me 

Mi 

Me 
M 

Me 





> 



Me 
M 

Me 




386489 



300403 



393-395 



123-125 



161-163 



161-162 



347449 



166-167 
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Table 31 



Reference Example r 
Compound a 



m.p. / *c 



CHaCOjCHjMe 



23-340 -NHCH2C0 2 CH 2 Me 



23-341 



23-342 



23-343 



23-345 



COjMb 



©- 
o- 



23-344 -NHi 



-NHCO^[) 



M 

Me 
M 



Me 

M< 



M 

Me 

Mi 

Me 








V 



Me 

Mi 




23-346 -NHICH^aCQzCHa-Q lQ~ G~ 

V ™' ~" Me 

23-347 -NHCONH-® O"" 
23-348 -NHCO-^-COaMe hQ~ 
23-349 -NHCO^^-COjH *Q~ 




146-147 
142-143 
253-256 
350-353 
257-261 
276-279 
303-304 

149-150 

175-177 
272-274 
341-343 
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Reference Example 23-128 
N^4-<3.5Ktfmethylphenyl)-5-(4-pyri^ 

5 [0348] To a solution of [4-(3,5-dimethytphenyl)-5-(4-pyridyf y 1 . 3-thiazol-2-yl]amine (0.50 g. 1 .78 mmol) and 4~dimeth- 
ylaminopyridine (0.06 g, 0.51 mmol) in N.N-dimethylacetamide (5 mL) was added acetyl chloride (0.21 g, 2.67 mmol) 
and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydrogencarbonate. 
The precipitated solid was collected by filtration. The obtained solid was washed with water and dried. The crude 
crystals were recrystallized from ethanol to give the title compound (0.17 g, yield 29%). 

10 melting point: 284-286°C. 

Reference Example 23-133 

[4-(3.5-dimethy1phenyl)-5-(4-pyridyl)-1.3-thia2ol-2-yl]am(ne 

15 

(0349] To a solution of 2-bromo-1-(3,5-dimethylphenyt)-2-(4-pyrtdyl)ethanone hydrobromide (5l0 g, 13 mmol) and 
thiourea (1 .0 g. 14 mmol) in acetonitrile (60 mL) was added dropwise triethyiamine (1.9 ml, 14 mmol) and the mixture 
was stirred at room temperature for 3 h. The solvent was concentrated under reduced pressure and a saturated aqueous 
sodium hydrogencarbonate solution was added to the residue. The mixture was extracted with ethyl acetate. The 
20 organic layer was washed with water and the solvent was evaporated. The obtained crude crystals were recrystallized 
from ethyl acetate to give the title compound (2.0 g, 7.2 mmol, yield 55%). 
melting point: 242-244°C. 

Reference Example 23-137 

25 

N-[4-[4-(1.1-dimethyiethyl)phenyl]-5-(4-pyridyl)-1.3-thiazol-2-ylJacetamide 

[0350] To a solution of [4-[4-(1 t 1-dimemylethyl)phenylI-5-(4-pyridyl)-1 f 3-thiazol-2-yl]amine (0.40 g. 1.29 mmol) and 
4-dimethylaminopyridine (0.05 g, 0.39 mmol) in N.N-dimethylacetamide (4 mL) was added acetyl chloride (0.15 g, 1 .94 
30 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydrogen- 
carbonate and the precipitated solid was collected by filtration. The obtained solid was washed with water and dried. 
Crude crystals were recrystallized from ethanol to give the title compound (0.23 g, yield 50%). 
melting point: 280-281°C. 

35 Reference Example 23-143 

[4-[4-(1 ,1-dimethylethyl)pte^ 

[0351] To a solution of 2-bromo-1-[4-(1 ,1-dimethylethyl)-phenyn-2-(4-pyTidyl)ethanorie hydrobromide (5.0 g. 12 
<o mmol) and thiourea (0.95 g, 13 mmol) in acetonitrile (60 mL) was added dropwise triethyiamine (1.8 ml. 13 mmol) and 
the mixture was refluxed for 3 h. The solvent was evaporated under reduced pressure and saturated aqueous sodium 
hydrogencarbonate solution was added to the residue. The precipitated solid was collected by filtration. The obtained 
crude crystal was recrystallized from ethanol to give the title compound (2.6 g, 8.4 mmol, yield 69%). 
melting point 254-257°C. 

45 

Reference Example 23-164 

N-{4-[4-( t . 1-dimethylethyI)phenyl]-5-(4-pyridyl)-1 f 3-thiazol-2 -yljbenzamide 

50 [0352] To a solution of [4-{4-(1 ,1 -Oimethylethyl)phenyl]-5-(4-pyridyl)-1 ,3-thiazo!-2-yl]amine (0.50 g. 1 .62 mmol) and 
4-dimethylaminopyridine (0.05 g. 0.39 mmol) in N.N-dimethylacetamide (5 mL) was added benzoyl chloride (0.15 g. 
1.94 mmol). and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured an aqueous sodium 
hydrogencarbonate and the precipitated solid was collected by filtration. The obtained solid was washed with water 
and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.44 g. yield 66%). 

55 melting point: 292-294°C. 
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Reference Example 23-165 

N-f4-[4-(1 , 1-dimethylethy1)pbenyfJ-5-(4-pyridyl)-1 t 3-thiazof-2-yf]nicotinamide 

[0353] To a solution of [4-[4-(1 J-dimethylethyl)pherryl^^ (0.50 g, 1.62 mmol) and 

4-dimethylaminopyridine (0.06 g, 0.49 mmol) in N.N-dimethyfacetamide (5 mL) was added nicotinoyl chloride hydro- 
chloride (0.43 g, 2.42 mmol) and the mixture was stirred at 70°C for 14 h. To the reaction mixture was poured aqueous 
sodium hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained sdlid was 
washed with water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.49 g, 
yield 73%). 

melting point: 326-328°C. 
Reference Example 23-168 

N-{4-[4-(1 ,1-dimemylethyt)phenyl]-5~(4-pyridyl)- 1 ,3-thiazol-2-yQcydopentanecarboxamide 

[0354] To a solution of [4-[4-(1 J-dimethy»etayl)prtenv^ (0.50 g. 1.62 mmol) and 

4-dimethylamihopyridine (0.06 g. 0.49 mmol) in N.N-dimemylacetamide (5 mL) was added cyclopentanecarbonyl chlo- 
ride (0.32 g, 2.42 mmol) and the mixture was stirred at 70°C for 14 h. To the reaction mixture was poured aqueous 
sodium hydrogehcarbonate solution and the precipitated solid was collected by filtration. The obtained solid was 
washed with water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.43 g, 
yield 66%). 

melting point: 309-311°C. 
Reference Example 23-194 

N-[4-(3,5-dimethylphenyl>T5^4-pyridyl)-1,3-truazol-2-ynpropiCKiamide 

[0355] To a solution of [4-(3,5-dimetoylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.51 g, 1 .8 mmol) and 4^Jtmeth- 
ylaminopyridine (0.06 g, 0.52 mmol) in N.N-dimethylacetamide (20 mL) was added propionyl chloride (0.18 g. 1.96 
mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydrogen- 
carbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with water and 
dried. The crude crystals were recrystallized from ethanol to give the title compound (0.41 g, yield 67%). 
melting point: 291-293°C. 

Reference Example 23-195 

N-[4^3,5-dimemylphenyl)-5-{4-pyridyl^ 

[0356] To a solution of [4n(3,5^imethylphenyl)-5-{4-pyri^ (0.50 g. 1.8 mmol) and 4-dirneth- 

ylaminopyridine (0.06 g, 0^53 mmol) in NJ^-dimethytecetamide (20 mL) was added 2-methylpropionyl chloride (0.20 
g. 1191 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium 
hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.52 g, yield 83%). 
melting point 270-272°C. 

Reference Example 23-196 
N-[4-(3,5^imethylphenyl)-5-(4-pyridylM,^ 

[0357] To a solution of [4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thiazol-2-y0amine (0.51 g. 1.8 mmol) and 4^dimeth- 
ylaminopyridine (0.06 g. 0.52 mmol) in N.N-dimethytacetamide (15 mL) was added 2-phenylacetyl chloride (0.32 g, 
2.0 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydro- 
gencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with water 
and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.33 g, yield 46%). 
melting point: 226-229°C. 
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Reference Example 23-197 
N-[4-(3.5-dimethylphenyl)-5-(4-pyridyl)-1,3-W^ 

5 {0358] To a solution of ^^[4-{3,5<)ifnethy1pheny0-5-(4-pyridyi)-1 ,3-thiazo»-2-yl]amine (0.51 g, 1 .8 mmol) and 4-dimeth- 
ylamtnopyridine (0:06 g, 0.52 mmol) in N.N-dimetbylacetamide (20 mL) was added benzoyl chloride (0.30 g, 2.15 mmol) 
and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydrogencarbonate 
solution and the precipitated solid was collected by filtration. The obtained solid was washed with water and dried. The 
crude crystals were recrystaliized from ethanol to give the title compound (0.18 g, yield 26%). 

10 melting point: 285-286°C. 

Reference Example 23-198 
N-{4^3.5KJimemylphenyt)-5-<4-py^ 

15 

[0359] To a solution of [4-(3,5-dimethylphenyl)-5-^ g, 1.8 mmol) and 4-dimeth- 

ylaminopyridine (0.07 g, 0.56 mmol) in N.N-dimethytacetamide (10 mL) was added cyctopentanecarbonyt chloride 
(0.33 g, 2.47 mmol) and the mixture was stirred at 70°C for 14 h. To the reaction mixture was poured aqueous sodium 
hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
20 water and dried. The crude crystals were recrystaliized from ethanol to give the title compound (0.41 g, yield 59%). 
melting point: 275-278°C. 

Reference Example 23-199 

25 N-[4-(3,5-dimethylphenyf)-5-(4-pyridy1)-1 ,3-thiazd-2-yl]nicotinamide 

[0360] To a solution of [4-(3.5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-miazol-2-yl]amine (0.52 g, 1 .9 mmol) and 4-dimeth- 
ylaminopyridine (0.07 g, 0.56 mmol) in N,N-dimethylacetamide (10 mL) was added nicotinoyl chloride hydrochloride 
(0.51 g, 2.86 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium 
30 hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
water and dried. The crude crystals were recrystaliized from ethanol to give the title compound (0.44 g, yield 61%). 
melting point: 267-270°C. 

Reference Example 23-200 

35 

N-[4-(3 f 5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazoI-2-yl]isonicotinamide 

[0361] To a solution of {4-(3.5-dimethylphenyl)-5^4-pyridy1)-1>miazol-2-yl]amine (0.51 g. 1 .8 mmotyand 4-dimeth- 
ylaminopyridine (0.07 g, 0.56 mmol) in N.N-dimethytacetamide (10 mL) was added isonicotinoyl chloride hydrochloride 
40 (0.48 g, 2.72 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixtune was poured aqueous sodium 
hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
water and dried. The crude crystals were recrystaliized from ethanol to give the title compound (0.22 g, yield 32%). 
melting point: 302-304°C. 

<5 Reference Example 23-201 

N-[4-(3,5-dimemylphenyl)-5-(4-pyrkJyl)-1>miazol-2-yn-N , -ethylurea 

[0362] To a solution of [4-(3.5-dimethyiphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yt]amine (0.51 g. 1 .8 mmol) in N.N-dimetrH 
50 ylacetamide (10 mL) was added ethyl isocyanate (0.20 g. 2.8 mmol) and the mixture was stirred at 80°C for 14 h. To 
the reaction mixture was poured aqueous sodium hydrogencarbonate solution and the precipitated solid was collected 
by filtration. The obtained solid was washed with water and dried. The crude crystals were recrystaliized from ethanol 
to give the title compound (0.27 g, yield 42%). 
melting point: 202-203°C. 

55 
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Reference Example 23-202 
N-[4^3 t 5-dimethy!pheny!)-5-{4-pyri^ 

s [0363] To a solution of [4-(3,5-<Jimethylpheny!)-5-(4-pyridyl)-1 ,3-thiazol-2-yt]amtne (0.51 g. 1 .8 mmol) in N.N-dimeth- 
ylacetamide (15 mL) was added propyl isocyanate (0.23 g, 2.67 mmol) and the mixture was stirred at 80°C for 14 h. 
To the reaction mixture was poutecT aqueous sodium hydrogencarbonate solution and the precipitated solid was col- 
lected by filtration. The obtained solid was washed with water and dried. The crude crystals were recrystallized from 
ethanol to give the title compound (0.23 g, yield 33%). 

10 melting point: 128-130°C. 

Reference Example 23-246 
N-[4-{3.5-dimethylphenyl)-5-{4-py^^ 

15 

[0364] To a solution of [4^3,5-dimethyjphenyt)-5-{4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.50 g. 1 .8 mmol) and 4-dimeth- 
ylaminopyridine (0.06 g. 0.53 mmol) in N,N-dimethylacetamide (5 mL) was added pyrazinecarbonyl chloride (0.44 g. 
2.7 mmol) and the mixture was stirred at 70°C for 14 h. To the reaction mixture was poured aqueous sodium hydro- 
gencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with water 
20 and dried. The crude crystals were recrystallized from ethanol to give the title compound (0.41 g, yield 59%). 
melting point: 269-270°C. 

Reference Example 24 

25 1-bromo-3-ethylbenzene 

[0365] To a 50% aqueous sulfuric acid solution (43.6 g) of 3-ethylaniline (1 0.0 g. 82.5mmol) was added dropwise at 
0°C an aqueous solution (16.5 mL) of sodium nitrite (6.83 g r 99.0 mmol) over 30 min. The obtained reaction mixture 
was stirred at 0°C for 45 min. This diazonium salt solution was added by small portions to a 48% hydrobromic add 

30 solution (82.5 mL) of copper(l) bromide (1 2.4 g, 86.6 mmol) being gently refluxed under heating. After the addition, the 
reaction mixture was refluxed under heating for 30 min. The reaction mixture was cooled to room temperature and 
extracted with ether. The extract was washed successively with 1 N aqueous sodium hydroxide solution and saturated 
brine, filtrated, dried and concentrated. The residue was purified by silica gel column chromatography (hexane-ethyl 
acetate = 20:1) to give the title compound (6.13 g t yield 40%). 

35 oil. 

1 H-NMR (CDCt^ 5: 1.23 (3H, t, J= 7.5 Hz), 2.63 (2H. q, J= 7.5 Hz), 7.11-7.20 (2H, m), 7.28-7.38 (2H. m) 
Reference Example 25 

*o [0366] In accordance with Reference Example 24, the following Reference Example compound 25 was synthesized 
using 3-(1-methytethyl)aniline instead of 3-ethylaniline. 

Reference Example compound 25: 1-bromo-3-(1-methylethyl)benzene oil. 

45 [0367] 1 H-NMR (CDCI3) 5: 1.24 (6H. d. J= 7.0 Hz), 2.77-2.99 (1H, m). 7.03-7.16 (2H, m), 7.27-7.34 (1H, m), 7.37 
(1H. s). 

Reference Example 26 
50 3-ethylbenzoic acid 

[0368] A solution (45 mL) of 1-bromo-3-ethylbenzene (5. 1 g, 28 mmol) in tetrahydrofuran was added dropwise to a 
mixture (5.0 mL) of magnesium turnings (0.74 g. 31 mmol) and tetrahydrofuran under an argon atmosphere, and the 
mixture was stirred as it was for 30 min. The reaction mixture was added to the crushed dry ice and the mixture was 
55 stirred as it was for 1 h. 1N Hydrochloric acid was added to the reaction mixture and the mixture was extracted with 
ethyl acetate. The extract was dried, filtrated and concentrated. The residue was purified by sHica gel column chroma- 
tography (hexane-ethyl acetate = 5:1) to give the title compound (3.87 g, yield 93%). oil. 
'H-NMR (CDCI3) 8: 1 .28 (3H, t, J= 7.5 Hz). 2.73 (2H. q, J= 7.5 Hz), 7.34-7.50 (2H. m), 7.92-7.98 (2H. m). 
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Reference Example 27 

[0369] In accordance with Reference Example 26. the following Reference Example compounds 27-1 and 27-2 were 
synthesized using 1-bromo-3-(1-methylethyf)benzene or 1-bromo-4-fluoro-3-methyIbenzene instead of 1-bromo- 
3-ethyIbe nzene. 

Reference Example compound 27-1: 3-(1-methylethyl)benzoic acid oil. 

[0370] 1 H-NMR (CDCI 3 ) 5: 1 .29 (6H, d, J= 7.0 Hz). 2.98-3.06 (1H. m), 7.38-7.54 (2H. m). 7.90-8.02 (2H, m). 
Reference Example compound 27-2: 4-fluoro-3-methylbenzoic add 
[0371] melting point 165-167°C. 
Reference Example 28 
3-ethylbenzoyl chloride 

[0372] 3-Ethylbenzoic add (9.40 g, 62.6 mmof) was added slowly to thionyl chloride (45 mL) at 0°C. and N,N-dimeth- 
ylformamide (3 drops) was added dropwise. The obtained reaction mixture was refluxed under heating as it was for 2 
h. The reaction mixture was concentrated and used without purification in the next reaction. 

Reference Example 29 

[0373] In accordance with Reference Example 28, the following Reference Example compounds 29-1 to 29-3 were 
synthesized using 3-(1-methylethyl)benzoic add, 4-fluoro-3-methylbenzoic add or 4-cydohexylbenzoic add instead 
of 3-ethylbenzoic add. 

Reference Example compound 29-1: 3-{1 -methyiethyl)benzoyl chloride 

[0374] Used in the next reaction without purification. 

Reference Example compound 29-2: 4-fluoro-3-methy!benzoyl chloride 

[0375] Used in the next reaction without purification. 

Reference Example compound 29-3: 4-cydohexyIbenzoyl chloride 

[0376] Used in the next reaction without purification. 

Reference Example 30 

[0377] In accordance with Reference Example 14, the following Reference Example compounds 30-1 to 30-7 were 
synthesized respectively using 3-trifluoromethylbenzoyl chloride, 3,5-dichlorobenzoyl chloride, 3-ethyIbenzoyl chloride, 
3-(1-methylethyl)benzoyl chloride, 4-fluoro-3-methylbertzoyl chloride. 4 -cydohexyl benzoyl chloride and 3-fluoroben- 
zoyl chloride instead of 4-chlorobenzoyl chloride. 

Reference Example compound 30-1: r4-(3-trifiuoromethylbenzoyl)-propyieneimine oil. 

[0378] *H-NMR (CDCI 3 ) & 1.42 (3H, d. J= 5.5 Hz). 2.20 (1H, d, J= 3.3 Hz), 2.56-2.67 (2H. m). 7.61 (1H. t. J= 7.7 
Hz), 7.81 (1H, d, J= 7.7 Hz). 8.21 (1H, d. J= 7.7 Hz), 8.30 (1H. s). 

Reference Example compound 30-2: N-(3,5-dichlorobenzoyl)-propyleneimine oiL 

[0379] 'H-NMR (CDCI 3 ) 6: 1.40 (3H, d. J= 5.1 Hz). 2.19 (1H, d. J= 3.3 Hz). 2.57 (1H. t, J= 5.5 Hz), 2.57-2.70 (1H, 
m), 7.54 (1H. t. J= 1.8 Hz). 7.88 (2H. d, J= 1.8 Hz). 
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Reference Example compound 30-3: N-(3-ethylbenzoyl)-propyleneimine oH. 

[0380] 1 H-NMR (CDCI 3 ) 5: 1.27 (3H. t, J= 7.5 Hz), 1.40 (3H. d, J= 5.5 Hz). 2.14 (1H, d, J= 2.9 Hz), 2.52-2.61 (2H. 
m). 2.71 (2H, q. J= 7.5 Hz), 7.32-7.41 <2H, m). 7.81-7.89 (2H, m). 

Reference Example compound 30-4: N-{3-{1-methylethyl)benzoylJ-propyleneimine oil. 

10381] 1 H-NMR (CDCI3) & 1.29 (6H, d, J= 7.0 Hz). 1.40 (3H. d. J= 5.9 Hz), 2.14 (1H. d, J= 3.7 Hz). 2.51-2.64 (2H, 
m), 2.87-3.10 (1H. m). 7.33-7.46 (2H. m), 7.84 (1H. dt, J= 7.0. 1.8 Hz). 7.91 <1H, s). 

Reference Example compound 30-5: N-{4-fiuoro-3-memylbenzoy0-propyleneimlne oil. 

[0382] *H-NMR (CDCI 3 ) 6: 1.39 (3H, d. J= 5.4 Hz), 2.14 (1H. d. J= 3.4 Hz), 2.33 (s. 3H). 2.51-2.61 (2H. m), 7.06 (1H, 
t. J= 8.8 Hz), 7.81-7.90 (2H, m). 

Reference Example compound 30-6: N-{4-cyck>hexyfbenzoyl)-propyteneimine oil. 

{0383] 1 H-NMR (CDCI 3 ) 5: 1.22-1.54 (7H, m), 1.67-1.89 (6H. m). 2.12 (1H, d, J= 3.2 Hz). 2.52-2.60 (3H. m), 7.28 
(2H, d, J= 8.3 Hz), 7.95 (2H, d, J= 8.3 Hz). 

Reference Example compound 30-7: N-{3-fluorobenzoyl)-propyleneimine oil. 

[0384] *H-NMR (CDCI 3 ) 8: 1.40 (3H, d. J= 5.5 Hz). 2.16 (1H. d. J= 3.3 Hz), Z52-2.68 (2H. m), 7.25 (1H. ddd. J= 8.4, - 
2.6. 1.1 Hz), 7.43 (1H, ddd. J= 8.1, 7.7, 5.5 Hz). 7.69 (1H. ddd. J= 8.1, 2.6, 1.5 Hz), 7.81 (1H, ddd, J= 7.7, 1.5. 1.1 Hz). 

Reference Example 31 

[0385] In accordance with Reference Example 16. the following Reference Example compounds 31-1 to 31-7 were 
synthesized respectively using N-(3-trifluoromethylbenzoyl)propyleneimine, N-(3,5-dichloroberuoyl)propyleneimine, 
N-(3-ethylbenzoyl)-propyleneirnine, N-[3-(1 -methylethyl)benzoyl]propyleneimine, N-(4-fluoro-3-methylbenzoyl)propyl- 
eneimine, N-(4-cyclohexylbenzoyf)propyteneimine and N-(3-fluorobenzoyl)-propyleneimine instead of N-(2-chIoroben- 
zoyljpropyleneimine. 

Reference Example compound 31-1: 2-{4-pyrkjyl)-1-<3-trifluoromethylphenyl)ethanone oil. 

[0386] 1 H-NMR (CDCI 3 ) 5: 4.33 (2H. s), 7.21 (2H. d, J= 6 0 Hz), 7.65 (1H. dd, J= 8.4. 7.7 Hz). 7.87 (1H, d. J= 7.7 
Hz). 8.18 (1H. d. J= 8.4 Hz). 8.26 (1H, s). 8.59 (2H, d. J= 6.0 Hz). 

Reference Example compound 31-2: 1-(3,5-dichlorophenyl)-2-{4-pyridyl)ethanone 

[0387] melting point: 163-164°C. 

Reference Example compound 31-3: 1-{3-ethylphenyl)-2-{4-pyridyl)ethanone 
[0388] melting point: 102-103°C. 

Reference Example compound 31-4: 1-[3-{1-methylethyl)phenyl}-2-(4-pyridyl)ethanone 
[0389] melUng point: 50-52°C. 

Reference Example compound 31-5: 1-<4-fluoro-3-methylphenyl)-2-(4-pyridyl)ethan6ne 
[0390] melting point: 86-88°C. 

Reference Example compound 31-6: 1-(4-cyclohexylphenyl)-2-{4-pyridyl)ethanone oil. 

[0391] 'H-NMR (CDCI3) 5: 1.32-1.52 (5H. m). 1.77-1.89 (5H, m), 2.58 (1H, m). 4.26 (2H, s), 7.20 (2H. d, J= 6.3 Hz),_ 
7.32 (2H, d. J= 8.4 Hz). 7.93 (2H, d, J= 8.4 Hz), 8.56 (2H, d, J= 6.3 Hz). 
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Reference Example compound 31-7: 1^3-fluwophenyf)-2-{4-pyridyl)ethanone Amorphous powder 

[0392] 'H-NMR (CDCI 3 ) 8: 4.28 (2H. s), 7.20 <2H. d. J= 6.2 Hz). 7.33 (1H. ddd, J= 8.1 . 2.6, 1 .1 Hz), 7.49 (1H, ddd, 
J= 8.1, 7.7. 5.5 Hz). 7.68 (1H. ddd. J= 9.5. 2.6, 1.5 Hz). 7.79 <1H. ddd. J= 7.7. 1.5. 1.1 Hz), 8.58 (2H. d, J= 6.2 Hz). 

Reference Example 32 

[0393] In accordance with Reference Example 17, the following Reference Example compounds 32-1 to 32-4 were 
synthesized using 2,4-lutidine or y-colHdine instead of 7-picotine. 

Reference Example compound 32-1: 1-(3-methylphenyl)-2-<2-methyl-4-pyridyl)ethanone 
[0394] melting point: 56-57°C. 

Reference Example compound 32-2: 1-(3.5-dimethylphenyl)-2-(2-methyl-4-pyndyl)ethanone oil. 

[0395] 1 H-NMR (CDCI3) 8: 2.38 (6H* s). 2.54 (3H, s), 4.21 (2H. s). 6.98-7.10 (1H, m), 7.01 (1H. m), 7.06 (1H, s). 7.23 
(1H, s), 7.60 (2H,s). 8.42-8.45 (1H.m). 

Reference Example compound 32-3: 2-(2,6-dimethyl-4-pyridyl)-1-{3-methylphenyl)ethanone 
[0396] melting point: 46-48°C. 

Reference Example compound 32-4: 1-{3,5-dimethylphenyl)-2-(2,6-dimethyl-4-pyridyl)ethanone 
[0397] melting point: 135-136°C. 
Reference Example 33 
2-(2-tert-butoxycarbonylam»rKM-pyridy^ 

[0398] A solution of 2-tert-butoxycarbonylamino-4-methylpyridine (20 g. 97 mrnoi) in anhydrous tetrahydrpfuran (300 
mL) was cooled to -78°C and 1.6 M n-butyllithium/hexane solution (140 mL, 0.23 mol) was added dropwise with stirring. 
After completion of the dropwise addition, the mixture was stirred at room temperature for 30 min and cooled to -78°C. 
A solution of N-(4-methoxybenzoyl)propytene'tmine (25 g, 0.13 mol) in anhydrous tetrahydrofuran (SO mL) was added 
dropwise. After completion of the dropwise addition, the mixture was stirred at room temperature for 2 h. To the reaction 
mixture were added water (100 mL) and isopropyl ether (300 mL), and the obtained crude crystals were collected by 
filtration. The crude crystals were recrystaflized from tetrahydrofuran-hexane to give the title compound (23 g, yield 
69%). 

melting point 187-190°C. 
Reference Example 34 

[0399] In accordance with Reference Example 33, the following Reference Example compound 34-1 and 34-2 were 
synthesized respectively using N-(3-methytbenzoyl)propyleneimine and N-(3,5-dimethylbenzoy1)propyteneirnine in- 
stead of N-(4-methoxybenzoyl)propyleneimine. 

Reference Example compound 34-1: 2-(2-tert-butoxycarbonylamirK>-4-p 

[0400] melting point: 144-146°C. 

Reference Example compound 34-2: 2-(2-tert-butoxycarbony!amino^ 
[0401] melting point 133-136°C. 
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Reference Example 35 
2-fluoro-4-methylpyridine 

[0402] Synthesized in accordance with the method described in Journal of Medicinal Chemistry, vol. 33. pp. 
1667-1675 (1990). boiling point: 82-86°C (10 kPa). 

Reference Example 36 

2- (2-fIuorc^-pyridyl)-1-(3-methylphenyl)ethanone 

[0403] A solution of diisopropylamine (44 mL, 0.31 mol) in anhydrous tetrahydrofuran (300 mL) was cooled to -78°C 
under an argon atmosphere, and 1.6 M n-butyllithium/hexane solution (190 mL, 0.31 mol) was added dropwise with 
stirring. After completion of the dropwise addition, the mixture was stirred for 10 min, and a solution of 2-fluoro-4-meth- 
ylpyridine (34.5 g, 0.31 mol) in anhydrous tetrahydrofuran (30 mL) was added. The reaction mixture was stirred at 
-10°C for 30 min. The reaction solution was cooled to -78°C and a solution of N-(3-methylbenzoyl)propyleneimine (52 
g, 0.30 mol) in anhydrous tetrahydrofuran (30 mL) was added dropwise. After completion of dropwise addition, the 
mixture was stirred at room temperature for 2 h. To the reaction mixture was added water (100 mL), and the mixture 
was extracted with ethyl acetate. The extract was washed with water, dried and the solvent was evaporated. The 
residue was recrystallized from isopropyl ether to give the title compound (35 g, yield 52%). 
melting point: 66-67°C. 

Reference Example 37 

[0404] In accordance with Reference Example 36, the following Reference Example compound 37 was synthesized 
using N-(3-memoxybenzoyl)propyleneimine instead of N-(3-methylbenzoyl)propyleneimine. 

Reference Example compound 37: 2-(2-fluoro-4-pyridyl)-1-(3-methoxyphenyl)ethanone oil 

[0405] 1 H-NMR (CDCI 3 ) 6: 3.86 (3H, s). 4.31 (2H, s), 6.86 (1H, s). 7.03-7119 (2H, m). 7.31-7.59 (3H, m). 8.18 (1H, 
d, J= 5.6 Hz). Reference Example 38 

[0406] In accordance with Reference Example 21 . the following Reference Example compounds 38-1 to 38-2 1 were 
synthesized respectively using 2-methylbenzonitrile, 3-methylbenzonitrile. 4-methylbenzonitrile, 2-chlorobenzonrtrile, 

3- chlorobenzonitrile, 4-chlorobenzonjtrile, 3-methoxybenzonitrile, 4-methoxybenzonitrile, 2-fluorobenzonitrile, 3-fluor- 
obenzonitrile, 4-fluorobenzonitrile, 4-nitrobenzonitrile. piperonylonttrile, 3-methoxycarbonylbenzonttrile, 4-methoxycar- 
bonylbenzonitrile, butyronitrile, isobutyronitrile, valeronitrile, hexanenitrile, 3-phenylpropionitrile and 4-phenylbutyroni- 
trfle instead of 4-methylthiobehzonitriIe. 

Reference Example compound 38-1: 2-methyl(thiobenzamide) oil 

[0407] *H-NMR (CDCI 3 ) 5: 2.37 (3H, s). 6.88 (1H. br s). 7.06-7.23 (3H. m). 7.24-7.31 (1H. m). 7.88 (1H. br s). 
Reference Example compound 38-2: 3-methyt(thiobenzamide) 
[0408J melting point: 88-89°C. 

Reference Example compound 38-3: 4-methyl(thiobenzamide) 
[0409] melting point: 172-174°C. 

Reference Example compound 38-4: 2-chlorothiobenzamide 
[041 0] melting point: 58-59°C. 

Reference Example compound 38-5: 3-chlorothiobenzamide 
[0411] melting point: 114-115°C. 
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Reference Example compound 38-6: 4-chtorolhiobenzamide 
[0412] melting point 130-131°C. 

Reference Example compound 38-7: 3-methoxythiobenzamide oil 

[0413] *H-NMR (CDCI 3 ) 5: 3.86 (3H, s). 7.02-7.08 (1H. m). 7.31-7.36 (3H, m). 7.46-7.49 (1H. m). 7.76 (1H. br s). 
Reference Example compound 38-8: 4-methoxythiobenzamide 
[0414] melting point: 148-149°C. 

Reference Example compound 38-9: 2-fluorothiobenzamide 
[0415] melting point: 113-114°C. 

Reference Example compound 38-10: 3-fluorothiobenzamide 
[0416] melting point: 15M52°C. 

Reference Example compound 38-11: 4-fluorothiobenzamide 
[0417] melting point: 156-157°C. 

Reference Example compound 38-12: 4-nitrothiobenzamide 
(0418] melting point: 159-160°C. 

Reference Example compound 38-1 3: thiopiperonylamide 
[0419] melting point: 188-189°C. 

Reference Example compound 38-14: 3-methoxycarbonyt-thiobenzamide 
[0420] melting point: 140-141 °C. 

Reference Example compound 38-1 5: 4-methoxycarbonylthiobenzamide 

[0421] melting point: 191-192°C. 

Reference Example compound 38-16: thiobutylamide oil 

[0422] 'H-NMR (CDCI 3 ) 6: 0.99 (3H. t. J= 7.6 Hz). 1.72-1.93 (2H, m). 2.64 (2H. t. J= 7.6 Hz). 7.02 (1H f br s), 7.77 
(IH.brs). 

Reference Example compound 38-17: thioisobutylamide oil 

[0423] *H-NMR (COa 3 ) 8: 1.28 (6H. d, J= 5.8 Hz). 2.79-2.96 (1H. m), 6.99 (1H t br s). 7.71 (1H. br s). 
Reference Example compound 38-18: thiovaleramide oil 

[0424] 1 H-NMR (CDCI 3 )& 0.94 (3H t t. J= 7.3 Hz). 1.31-1.49 (2H. m). 1.68-1.83 (2H, m). 2.67 (2H. t. J= 7.7 Hz). 6.92 
(1H.br s). 7.73 (1H. brs). 

Reference Example compound 38-19: hexanethioamide oil 

[0425] *H-NMR (CDCI3) 8: 0.90 (3H. t. J= 6.9 Hz). 1.22-1.45 (4H. m). 1 .70-1 .84 (2H. m). 2.66 (2H. t. J= 7.5 Hz). 7.05 
(1H. brs). 7.91 (IH.brs). 



79 



EP 1 205 478 A1 

Reference Example compound 38-20: 3-phenyl(thiopropionamide) 
[0426] melting point: 83-84°C. 

Reference Example compound 38-21: 4-pheny1(thiobuty!amide) 
[0427] melting point 60-61°C. 
Reference Example 39 

[0428] In accordance with Reference Example 6. the following Reference Example compounds 39-1 to 39-13 were 
synthesized respectively using 2-{4-pyridyl)-1-(3-trifluoromethylphenyl)-ethanone. 1-(3,5-dichlorophenyl)-2-(4-pyridyl) 
ethanone, 1 -(3-ethyf phenyl^-^-pyridylJethanone. 1 -[3-{ 1 -methylethyl)-phenyl]-2-{4-pyridyl)ethanone, 1 -(4-fluoro- 
3-methylphenyl)-2-(4-pyridyl)ethanone, 1 -{4-cyclohexylphenyl)-2-(4-pyridyt)-ethanone. 1 -(3-fluorophenyl)-2-(4-pyri- 
dyl)ethanone, 2-(2-fluoro-4-pyridyl)-1 -(3-methylphenyl)ethanone. 2-(2-fluoro-4-pyridyl)-1-(3-methoxyphenyl)eth- 
anone, 1-{3-methylphenyl)-2-{2-methyl-4-pyridyl)ethanone f 1-(3 f 5-dimethylphenyl)-2-(2-methyl-4-pyridyl)ethanone f 
2-(2,6-dimethyM-pyridyl)-1-(3-methylphenyl)ethanone and 1-(3 t 5-dimethylphenyl)-2-(2 f 6-dimethyl-4-pyridyl)eth- 
anone instead of 1-(4-methoxyphenyl)-2-(3-pyridyl)ethanone. 

Reference Example compound 39-1: 2-bromo-2-{4-pyridyl)-1-{3-trifluoromethylphenyl)ethanone hydrobromide 
[0429] Used in the next reaction without purification. 

Reference Example compound 39-2: 2-bromo-1-(3,5-dichlorophenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0430] melting point: 253-254°C 

Reference Example compound 39-3: 2-bromo-1-(3-ethylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0431] melting point: 146-148°C. 

Reference Example compound 39-4: 2-bromo-1-[3-(1-methylethyl)phenyl]-2-(4-pyridyl)ethanone hydrobromide 
[0432] melting point 1 43- 144°C. 

Reference Example compound 39-5: 2-bromo-1-(4-fluoro-3-methylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0433] melting point: 211-214°C. 

Reference Example compound 39-6: 2-bromo-1-<4-cyclohexylphenyl)-2-(4-pyridyf)ethanone hydrobromide 
[0434] melting point: 189-191°C. 

Reference Example compound 39-7: 2-bromo-1-(3-fluorophenyl)-2-(4-pyridyl)ethanone hydrobromide 
[0435] melting point 191-194°C. 

Reference Example compound 39-8: 2-bromo-2-(2-fluoro-4-pyridyl)-1-(3-methylphenyl)ethanone hydrobromide 
[0436] Used in the next reaction without purification. 

Reference Example compound 39-9: 2-bromo-2-(2-fluoro-4-pyridyl)-1-(3-methoxyphenyI)ethanone hydrobromide 
[0437] Used in the next reaction without purification. 

Reference Example compound 39-10: 2-bromo-1-(3-methytphenyl)-2-(2-methy!-4-pyridyl)ethanone hydrobromide 
[0438] melting point: 144-146°C. 
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Reference Example compound 39-11: 2-bromcM-(3.5-a1methy!phenyO-2-(2H hydrobromide 
[0439] Used in the next reaction without purification. 

Reference Example compound 39-12: 2-bromo-2-(2 r 6-dimethyl-4-pyridyl)-H3-methylphenyl)ethanone hydrobromide 
[0440] Used in the next reaction without purification. 

Reference Example compound 39-13: 2-bromo-1-(3,5-dimethylphenyl)-2-(2,6-dimethyl-4-pyridyl)ethanone 
hydrobromide 

[0441] melting point: 208-212°C. 
Reference Example 40 

2-bromo-2-(2-tert-butoxycarbonytamino-4-pyridyl)-1-(4-methoxyphenyl)ethanone hydrobromide 

[0442] To a solution of 2-(2-tert4xjtoxy<^rbc^ylamino-4-pyridyf)«1^4-methoxyphenyl)ethanone (0.36 g, 1.1 mmol) 
in acetic acid (5 mL) was added bromine (0.058 mL. 1.1 mmol) and the mixture was stirred at room temperature for 1 
h. The reaction mixture was concentrated and the residue was washed with isopropyl ether to give the title compound 
(0.44 g, yield 82%). 

Amorphous powder 

[0443] 1 H-NMR (CDCI 3 ) 5: 1.55 (6H, s). 3.92 (3H, s), 6.35 (1H, s). 6.99-7.03 (2H. m). 7.66 (1H. dd, J= 6.6. 1.8 Hz), 
8.02-8.07 (2H, m). 8.20 (1H. d. J= 6.6 Hz). 8.70 (2H. d. J= 1.8 Hz). 11.02 (1H. br s). 

Reference Example 41 

[0444] In accordance with Reference Example 40, the following Reference Example compounds 41-1 and 41-2 were 
synthesized respectively using 2-(2-tert-butoxycarbonylamino-4-pyridyl)-1-(3-methylphenyl)ethanone and 2-(2-tert- 
butoxycarbonylamino-4-pyridyl)-1-(3.5-dimethylphenyl)ethanone instead of 2-(2-tert-butoxycarbonytamino-4-pyridyl)- 
1-(4-methoxyphenyl)ethanone. Reference Example compound 41-1: 2-bromo-2-(2-tert-butoxycarbonylamino-4-pyri- 
dyl)-1-(3-methytphenyl)ethanone hydrobromide 
Used in the next reaction without purification. 

Reference Example compound 41-2: 2-bromo-2-(2-tert-butoxycarbonylamino-4-pv^^ 
ethanone hydrobromide 

[0445] Used in the next reaction without purification. 
Reference Example 42 

ethyl (4-phenyl-1-piperazinyl)carbothk>ylcarbamate 

[0446] 1-Phenylpiperazine (10 g. 62 mmol) was added to a solution of ethyl isothiocyanatoformate (8. 1 g. 62 mmol) 
in acetone (30 mL) and the mixture was refluxed under heating for 1 h. The reaction mixture was concentrated and 
the crude crystals were recrystallized from ethyl acetate to give the title compound (13 g, yield 73%). 
melting point: 134-1 35°C. 

Reference Example 43 

4-phenyl- 1 -piperazi ne carbothioam ide 

[0447] Ethyl (4-phenyl-1 -piperazinyl)carbothioylcarbamate (1 3 g. 44 mmol) was added to cone, hydrochloric acid (44 
mL) and the mixture was stirred at 80°C for 2 h. The reaction mixture was made basic with 8N aqueous sodium hydroxide 
solution and the crystals were collected by filtration. The crystals were washed with water and dried to give the title 
compound (6. 1 g. yield 63%). * ~~~ 
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melting point: 178-179°C. 
Reference Example 44 

5 [0448] In accordance with the methods described in Reference Examples 8 to 12, Reference Example 44-1, JP-A- 
61-10580 and USP 4.612,321. Reference Example compounds 44-1 to 44-129 shown in the following Tables 32-42 
were synthesized. 
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Table 32 



Reference Example - 
Confound "* 






m.p. /1C 


44-1 


-Q 






135-137 


44-2 




<Q- 




267-269 


44-3 


OMa 

-NHCO-^^-COjMe 


•o- 


p- 

Me 


246-248 


44-4 


-Me 




Me 

5- 


74-75 


44-5 






110-111 


44-6 








107-108 


44-7 






V 


101-102 


44-8 


-O~ s0Me 




V 


188-189 


44-9 


-NH2 




CF, 


229-230 


44-10 


-NHCOMe 


o- 


CF, 


247-249 


44-11 


-NHCONH-^^ 




CF, 


208-210 


44-12 


-NHCO-^J-COjMe 




CF, 


279-281 


44-13 


-NHCO-^^-COaH 




CF, 


351-353 


44-14 


-0" sMe 




o- 


92-93 
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Table 33 



Reference Example r 
Compound 





Re 


m.p. / 


O- 




153-154 






172*173 




.. 


221-222 




p- 

Me 


259-262 




Me 

b- 


190-202 




Me 

5- 


190-191 




"H- 


169-170 






190-191 


o- 


V 


134-135 


o- 


V 


56-58 






152-153 






171-174 




a 


307-306 




b- 


263-264 



44-15 
44-16 
44-17 

44-18 



-SMe 
-SOMe 

OMe 

-NHCO-^^-COjH 



44-19 -NHMe 



44-20 -NHCHgMe 



44-21 -NMeCOMe 



44-22 -NMeCONH 



44-23 -NMeCO-QM^Me 
44-24 OfeMe 

--Q-COjMe 
SOjMe 



44-25 



44-28 



44-27 -NHCOMe 



44-28 -NH 2 
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Table 34 
Re N 



Reference Example fL 
Compound 



nup. /t: 



44-29 


-NHCOMe 


o- 








44-31 






44-32 


/==v 




44-33 


•NH2 




44-34 


v y ^ 










44-36 


-Q-SOMe 


'O- 


44-37 


-NHCOMe 




44-38 


-NHCONH-^^ 


o- 


44-39 * 


CI 

-NHCONH-^^ 




44-40 


-NHCONH-^ 


o- 


44-41 


-NHCONH^^CI 


•O-- 


44-42 


Me 

-NHCONH-^TV 


-3- 



V 
"b- 



326-328 

227-228 

117-119 

144-145 
232-234 
188-189 

316-318 

185-166 

304-306 
210-213 

223-224 
206-207 
205-208 
227-229 
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Table 35 



Reference Example ^ 
Compound 








44-43 


Me 

-NHCONH-^ 


o- 


"b- 


190-193 


4444 


-NHtt)NH--^^-Me 


■o- 


Me 


220-221 


4445 


-NHCONH-^^-CN 


o- 




208-210 


44-48 




o- 


Me 

o- 


335-336 


44-47 


COjMe 


o- 


Me 


103-104 


44-48 




o- 


Ma 

o- 


143-145 


44-49 




o 


Me v 

5- 


oil 


44-50 


Me 

-0 






66-87 


44-51 








137-138 


44-52 






> 


332-333 


44-53 


OMe 
-NHCONH-^^ 




Me 

o- 


193-194 


44-54 


-NHCONH-£^-OMe 


o- 


Me 

o- 


164-166 


44-55 


-NHCONH-^^ 


-o- 


Me 

5- 


197-199 
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Table 36 



Re f e rence Example o 
Compound 



m.p. /T3 



44-58 



44-58 
44-59 



44-62 



44-64 



44-65 



44-66 



44*7 



-NHCONH 



44-57 -NHCONH 



N 



-o 
o 



44-60 -NHCONH 



44-81 -NHCONHHQ-NMe 2 N^— 



-NHGONH**-^ ^ ^ 



N 



44-63 -NHCONHrfc j~C0 2 Et N 



-Q 



N 



N 



N 



6- 

b- 



"3- V 




o- 
b- 

a 

W 



Me 
Ma. 



Me 



Me 




O- 0- 

Me 



190-192 

192-194 

133-134 
153-154 

158-163 
168-170 
212-215 
203-205 

131-132 
152-153 
123^124 
142-144 
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Table 37 

IK 



Reference Example r 
Compound 8 



m.p. / t 



44-68 ~0~° Me O" 



44-69 



44-70 



44-73 



44-71 -{CHjfeMe 



44-72 -CHM02 



S 



44-74 -(CHah-Q 



44-76 -(OyjMe 



44-77 -{CH 2 ) 4 Me 



N 



N 



N 



N 



44-75 (CHjfe-Q N^- 



•o- 



Me 

Me. 



Me 



Me. 




Me 
Me. 



B 

V 

Me' 

> 




Me 




Me 
Me 



O- 5- 

Me 



137-139 



209-210 



111-112 



74-75 



104-105 



120-121 



oil 



oil 



oil 



oil 



an 



EP 1 205 478 A1 



Table 38 



10 



Reference Example « 
Compound 



ra.p. / 



f5 


44-78 




O- 


Jr 


2a 


44-79 


F 




Me 




44-80 




o- 


Me 


25 


44-81 


•NHCOMe 


o- 


MaCHj 

o- 


30 


44-82 


-Q-SMe 




o- 










MeCMj 


35 


44-64 


-NHCONH-^ 






40 


44-85 


-NHCONH-^-COjH 




Me 

o- 




44-88 


-o 




Me 


45 


44-87 








50 


44-88 




o- 


V 


55 


44-89 


. -NHCONH-^ 


o- 


a 



147-148 



101-102 



153-154 



253-254 



98-99 



201-202 



189-192 



217-220 



107-109 



162-164 



332-334 



288-290 
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Table 39 



Reference Example q 
Compound s 



m.p. /TC 



44-90 




o- 


5- 


44-91 




o- 


MeO 

5- 


44-92 


COaH 

-6 




Me 

5- 


44-93 


-Q-ccy* 


O- 


Me 


44-94 


CO.M. 


•O- 


V 


44-95 




o- 


p- 

Me' 


44-98 


COjH 




Me 


44-97 


-Q-SOMe 




MeCHz 

o- 


44-96 


-NHCO-^^-COzM* 




MeCHj 

o- 


44-99 


-NHCO-^^-COjH 




MeCHa 


44-100 


-NHz 


o- 


Me?CH 


44-101 


-NHCO-^^-CN 


o- 


Me 



130-131 



296-297 



251-252 



165-166 



129-130 



349-350 



269-270 



126-127 



290-291 



324-326 



197-198 



269-270 
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Table 40 


Reference .. Example 
Compound .. 




Re 


ro.p. 


AA.AM 






p- 

Me 


315-3io 


44-103 




o- 


Me 


189-190 


44-104 






Me 


325-328 


44-105 






Me 


249-251 


44*106 


A Aft tf^^^^ftVfl • * X 

-NHCONHHk^ 




Me 


187-189 


44-107 


-NHCONH— 


o- 


MeCHa 

a- 


169-171 


44-1 Ofl 


— ROJte 




MeCHa 




44-109 


-NHCONH-Q 




MeO 

5- 


250-252 


44-110 
44-111 


-^-COjMe 




MeO 
Me^CH 


295-298 
137-139 


44-112 






MejCH 

5- 


272-274 


44-113 


•NHCONH-^ 




Me 2 CH 


170-173 


44-114 


-NHCO-^^-COjMe 




Me 2 CH 

5- 


299-300 
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Table 42 

**** 



Reference Example ro.p./t 
Compound 



44-126 








267-270 


44-127 




•o- 




248-249 


44-128 




o- 


Me 


127-129 


44-129 


-N^N-Me 
> / 




Me 

5- 


154-155 



Reference Example 44-1 

4-(4-fluorophenyl)-2-phenyl-5-<4-pyridyl)-1.3-thia2o1e 

[0449] A solution of 2-bromo-1 -(4-fluorophenyl)-2-<4-pyridyl)ethanone hydrobromide (1 .6 g, 4 . 1 mmol) and thioben- 
zamide (0.57 g, 4.2 mmol) in N.N-dimethylformamide (5 mL) was stirred at room temperature for 14 h. To the reaction 
mixture was poured aqueous sodium hydrogencarbonate solution and the precipitated solid was collected by filtration. 
The obtained solid was washed with water and dried. The crude crystals were recrystallized from ethyl acetate to give 
the title compound (0.27 g, yield 19%). 
melting point 135-137°C. 

[0450] The proton nuclear magnetic resonance spectrum of the aforementioned Reference Example 44 is shown in 



the following Table 43. 


Table 43 


Reference Example Compound No. 


Proton Nuclear Magnetic Resonance Spectrum 


44-49 


!H-NMR (CDCI 3 5 : 2.34 (3H, s). 2.70 (3H, s). 7.14-7.38 (8H, m). 7.46 (1H, 
s), 7.81 (1H, ddd. J= 6 r 6. 1.8, 1.1 Hz). 8.56 (2H. d. J= 6.0 Hz). 


44-74 


'H-NMR (CDCI3) 6 : 2.04-2.26 (8H, m). 2.79 (2H, t. J= 7.5 Hz). 3.08 (2H. t, 
J= 7.6 Hz). 6.97 (1H, s). 7.08 (2H. s). 7.17-7.35 (7H. m). 8.50 (2H. dd. J= 
4.6.1.8 Hz). 


44-75 


1 H-NMR (CDCI3) 6 : 2.27 (6H. s). 3.13-3.23 (2H. m). 3.31-3.41 (2H. m); 6.98 
(1H. s). 7.08 (2H. s). 7.19 (2H, dd. J= 4.5. 1.7 Hz). 7.24-7.37 (5H. m). 8.50 
(2H. dd. J= 4.5. 1.7 Hz), 


44-76 


'H-NMR (CDCI3) 5 : 0.98 (3H. t. J= 7.3 Hz). 1.43-1.55 (2H. m), 1.76-1.88 
(2H. m). 2.26 (6H. m). 3.05 (2H. t. 3= 7.7 Hz). 6.97 (1 H. s). 7.08 (2H. s). 7.21 
(2H. dd. J= 4.6. 1.8 Hz). 8.50 (2H. dd. J= 4.6. 1.8 Hz). 
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Table 43 (continued) 



Reference Example Compound No. 


Proton Nuclear Magnetic Resonance Spectrum 


44-77 


1 H-NMR (CDCI 3 ) 5 : 0.90-0.97 (3H, m), 1.38-1.49 (4H, m). 1.78-1.89 (2H, 
m). 2.26 (6H. s). 3.04 (2H. t. J= 7.9 Hz). 6.97 (1H, s). 7.08 (2H, s). 7.21 (2H. 
dd, J= 4.5. 1 .8 Hz). 8.50 (2H. dd. J= 4.5, 1 .8 Hz). 


44-124 


1 H-NMR (CDCI3) 6 : 2.27 (6H. s). 4.38 (2H, s). 6.99 (1H. s). 7.10 <2H. s). 
7.16 (2H. dd. J= 4.9. 1 .6 Hz). 7.34-7.41 (5H, m). 8.47 (2H. dd. J=4.9 f 1.6 Hz). 



Reference Example 45 

[0451] In accordance with Reference Example 21 . the following Reference Example compound 45 was synthesized 
using pivalonitrile instead of 4-methytthiobenzonitrile. 

Reference Example compound 45: thioprvaloamide 

10452] melting point: 117-119°C. 

Reference Example 46 

[0453] In accordance with the methods described in Reference Examples 8 to 12, Reference Example 44-1. JP-A- 
61-10580 and USP 4,612.321. Reference Example compounds 46-1 to 46-5 shown in the following Table 44 were 
synthesized. 
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Table 44 



Sv, 

n. N 



Reference Example r 
Compound ■ 



m.p. / *C 



46-1 -CH2M0 



46-2 -CMe, 



46-3 
4S4 

46-5 
46-6 

46-7 



-Q-SOaMe 
-NHCONHOMe 

-NHCONHO-^ 
-NH 2 



o- 
o- 



Me 




V 



M 




100-101 

140-142 

196-197 
235-236 

166-169 
380-381 

220-222 



Example 1 


(1) Reference Example compound 23-313 


10.0 mg 


(2) lactose 


60.0 mg 


(3) cornstarch 


35.0 mg 


(4) gelatin 


3.0 mg 


(5) magnesium stearate 


2.0 mg 



[0454] A mixture of Reference Example compound 23-313 (10.0 mg), lactose (60.0 mg) and cornstarch (35.0 mg) 
is granulated using 10% aqueous gelatin solution (0.03 ml. 3.0 mg as gelatin) and passing through a 1 mm mesh sieve. 
The granules are dried at 40°C and passed through the sieve again. The granules thus obtained are mixed with mag- 
nesium stearate (2.0 mg) and compressed. The obtained core tablet is coated with sugar coating made of an aqueous 
suspension of sucrose, titanium dioxide, talc and gum arabic The coated tablet is polished with bee wax to give a 
coated tablet. 



Example 2 



(1) Reference Example compound 23-313 10.0 mg 
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(continued) 



Example 2 


(2) lactose 


70.0 mg 


(3) cornstarch 


50.0 mg 


(4) soluble starch 


7.0 mg 


(5) magnesium stearate 


3.0 mg 



w 10455] Reference Example compound 23-313 (10.0 mg) and magnesium stearate (3.0 mg) are granulated using an 
aqueous solution (0.07 ml) of soluble starch (7.0 mg as soluble starch), dried and mixed with lactose (70.0 mg) and 
cornstarch (50.0 mg). The mixture is compressed to give tablets. 





Example 3 


15 


(1) Reference Example compound 23-313 


5.0 mg 




(2) sodium chloride 


20;0mg 




(3) distilled water to total 


2 ml 



20 [04561 Reference Example compound 23-31 3 (5.0 mg) and sodium chloride (2010 mg) are dissolved in distHled water 
and water is added to make the total amount 2.0 ml. The solution is filtrated and aseptically filled in a 2 ml ampoule. 
The ampoule is sterilized and sealed to give a solution for injection. 



Example 4 


(1) Reference Example compound 23-331 


10:0 mg 


(2) lactose 


60 0 mg 


(3) cornstarch 


35.0 mg 


(4) gelatin 


3.0 mg 


(5) magnesium stearate 


2:0 mg 



[0457] A mixture of Reference Example compound 23-331 (10.0 mg), lactose (60.0 mg) and cornstarch (35.0 mg) 
is granulated using 10% aqueous gelatin solution (0.03 ml, 3.0 mg as gelatin) and passing through a 1 mm mesh sieve. 
The granules are dried at 40°C and passed through the sieve again. The granules thus obtained are mixed with mag- 
35 nesium stearate (2.0 mg) and compressed. The obtained core tablet is coated with sugar coating made of an aqueous 
suspension of sucrose, titanium dioxide, talc and gum arabic. The coated tablet is polished with bee wax to give a 
coated tablet. 



Example 5 


(1) Reference Example compound 23-331 


10.0 mg 


(2) lactose 


70.0 mg 


(3) cornstarch 


50.0 mg 


(4) soluble starch 


7.0 mg 


(5) magnesium stearate 


3.0 mg 



[0458] Reference Example compound 23-331 (10.0 mg) and magnesium stearate (3.0 mg) are granulated using an 
aqueous solution (0.07 ml) of soluble starch (7.0 mg as soluble starch), dried and mixed with lactose (70.0 mg) and 
cornstarch (50.0 mg). The mixture is compressed to give tablets. 

50 





Example 6 




(1) Reference Example compound 23-331 


5.0 mg 




(2) sodium chloride 


20.0 mg 


55 


(3) distilled water to total 


2 ml 



[0459] Reference Example compound 23-331 (5.0 mg) and sodium chloride (20.0 mg) are dissolved in distilled water 
and water is added to make the total 2.0 ml. The solution is aseptically filtered and filled into a 2 ml ampoule. Th&-~ 
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ampoule is sterilized and sealed to give a solution for injection. 
Experimental Example 1 : 

[0460] The genetic manipulations described below were according to a method described in the book (Maniatis et 
aL r Molecular Cloning. Cold Spring Harbor Laboratory, 1989) or methods described in the protocols attached to the 
reagents. 

(1) Cloning of human p38 MAP kinase gene and preparation of recombinant baculovirus 

[0461] Cloning of human p38 MAP kinase gene was performed by a PCR method using a primer set P38-U: 
5-ACCACTCGAGATGGACTACAAGGACGACGATGACAAGTCTCAGGAGAGGCCCACGTTCTACC 3* [SEQ ID NO: 
1] and PAG-L: 5'-ACCCGGTACCACCAGGTGCTCAGGACTCCATCTCT-3' [SEQ ID NO:2J made by the use of kidney 
cDNA (Toyobo, QUICK-Clone cDNA) as a template and referring to the base sequence of p38 MAP kinase gene 
reported by Han et at. (Science 265 (5173), 808-811 (1994)). 

[0462] A PCR reaction was performed by a Hot Start method using AmpliWax PCR Gem 100 (Takara Shuzo). As 
the lower mixed solution, 2 \it 10xLA PCR Buffer, 3 ul 2.5 mM dNTP solution, each 2.5 uL of 12.5 \iM primer solutions, 
and 10 uL sterile distilled water were mixed. As the upper mixed solution, 1 uL human cardiac cDNA (1 ng/mL) as a 
template, 3 \iL 10xLA PCR Buffer, 1 \iL 2.5 mM dNTP solution, 0.5 ul TaKaRa LA Taq DNA polymerase (Takara 
Shuzo). and 24.5 uL sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to 
the prepared lower mixed solution and the mixture was treated at 70°C for 5 min and for 5 min in an ice and, thereafter, 
the upper mixed solution was added to prepare a reaction solution for PCR. A tube containing the reaction solution 
was set at a thermal cycler (Perkin Elmer), which was treated at 95°C for 2 min. Further, after repeating 35 times a * 
cycle of 15 seconds at 95°C and 2 minutes at 68°C, treatment was performed at 72°C for 8 minutes. The resulting 
PCR product was subjected to agarose gel (1 %) electrophoresis, 1 .1 kb DNA fragment containing p38 MAP kinase 
gene was recovered from the gel and, thereafter, which was inserted into pT7Blue-T vector (Takara Shuzo) to make 
the plasmid pHP38. 

[0463] The 4.8 kb Xhol-Kpnl fragment of the plasmid pFASTBACI (CIBCOBRL) and the 1 .1 kb Xhol-Kpn fragment 
of the above plasmid pHP38 were ligated to make the plasmid pFBHP38. 

[0464] The plasmid pFBHP38 and BAC-TO-BAC Baculovirus Expression System (GIBCOBRL) were used to prepare 
the recombinant baculovirus virusstock BAC-HP38. 

(2) Cloning of human MKK3 gene and preparation of recombinant baculovirus 

[0465] Cloning of human MKK3 gene was performed by a PCR method using a primer set MKK-U: 
S'-ACAAGAATTCATAACATATGGCTCATCATCATCATCATCATTCCAAGCCACCCGCACCCAA-S* [SEQ ID NO:3] and 
ILK-L: S'-TCCCGTCTAGACTATGAGTCTTCTCCCAGGAT^ [SEQ ID NO:4] made by the use of kidney cDNA (Toyobo, 
QUICK-Clone cDNA) as a template and referring to the base sequence of MKK3 gene reported by Derijard, B. et at., 
Science 267 (5198), 682-685 (1995). 

[0466] A PCR reaction was performed by a Hot Start method using AmpliWax PCR Gem 100 (Takara Shuzo). As 
the lower mixed solution, 2 uL 1 0 x LA PCR Buffer, 3 uL 2.5 mM dNTP solution, each 2 r 5 uL of 1 2.5 jiM primer solutions, 
and 10 uL sterile distilled water were mixed. As the upper mixed solution, 1 fd_ human kidney cDNA (1 ng/mL) as a 
template, 3 \iL 10xLA PCR Buffer. 1 ui_ 2.5 mM dNTP solution. 0.5 uL TaKaRa LA Taq DNA polymerase (Takara 
Shuzo) and 24.5 uL sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to 
the prepared lower mixed solution and the mixture was treated at 70° C for 5 minutes and for 5 minutes in an ice and, 
thereafter, the upper mixed solution was added to prepare a reaction solution for PCR. A tube containing the reaction 
solution was set at a thermal cycler (Perkin Elmer), which was treated at 95°C for 2 minutes. Further, after repeating 
35 times a cycle of 15 seconds at 95°C and 2 minutes at 68°C, treatment was performed at 72°C for 8 minutes. The 
resulting PCR product was subjected to agarose gel (1%) electrophoresis. 1.0 kb DNA fragment containing MKK3 
gene was recovered from the gel and, thereafter, which was inserted into pT7Blue-T vector (Takara Shuzo) to make 
the plasmid pHMKK3. 

[0467] In order to mutate MKK3 into a constitutive active form (from Ser to Glu at 189 position, from Thr to Glu at 
position 193), a primer set SER-U: S'-GGCTACTTGGTGGACGAGGTGGCCAAGGAGATGGATGCCGGCTGC-^ 
[SEQ ID NO:5] and SER-L: 5-GCAGCCGGCATCCATCTCCTTGGCCACCTCGTCCACCAAGTAGCC-3' [SEQ ID NO: 
6J was used to introduce a mutation by QutkChange Site-Directed Mutagenesis Kit (Stratagene). to obtain pcaMKK3. 
[0468] 4.8 kb EcoRI-Xbal fragment of the plasmid pFASTBACI (CIBCOBRL) and the 1.0 kb EcoRI-Xbal fragment 
of the above plasmid pcaMKK 3 were ligated to make the plasmid pFBcaMKK3. 

[0469] The plasmid pFBcaMKK3 and BAC-TO-BAC Baculovirus Expression System (GIBCOBRL) were used to pre^~" 
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pare the recombinant baculovirus virusstock BAC-caMKK3. 

(3) Preparation of active form p38 MAP kinase 

[0470] The Sf-21 cells were seeded on 100 mL Sf-900ll SFM medium (GIBCOBRL) to 1 x 10 6 cells/mL and cultured 
at 27°C for 24 hours. After each 0.2 mL of the virusstock BAC-HP38 and BAC-caMKK3 of recombinant baculovirus 
were added, the culturing was further performed for 48 hours. After the cells were separated from the culturing solution 
by centrifugation (3000 rpm, 10 min) t the cells were washed twice with PBS. After the cells were suspended in 10 ml 
Lysis buffer (25 mM HEPES (pH 7.5). 1 % Triton X, 130 mM NaCI. 1 mM EDTA, 1 mM DTT, 25 mM ^-glycerophosphate. 
20 mM leupeptin, 1 mM APMSF, 1 mM Sodium orthovanadate), the cells were lysed by treating twice in a homogenizer 
(POLYTRON) at 20000 rpm for 2 minutes. From the supernatant obtained by centrifugation (40000 rpm. 45 minutes), 
active form p38 MAP kinase was purified using Anti-FLAG M2 Affinity Gel (Eastman Chemical). 

(4) Measurement of the enzyme inhibitory activity 

[0471] 2.5 jiL of a test compound dissolved in DMSO was added to 37.5 uL reaction solution (25 mM HEPES (pH 
7.5). 10 mM Magnesium Acetate) containing 260 ng active form p38 MAP kinase and 1 ug Myelin Basic Protein, which 
was maintained at 30°C for 5 minutes. The reaction was initiated by adding 10 pL ATP solution (2.5 u.M ATP, 0.1 uCi 
[g-32p)ATP)_ After the reaction was performed at 30°C for 60 minutes, the reaction was stopped by adding 50 uL 20% 
TCA solution. After the reaction solution was allowed to stand at 0°C for 20 minutes, an acid insoluble fraction was 
transferred to GF/C filter (Packard Japan) using Cell Harvester (Packard Japan) and washed with 250 mM H 3 P0 4 . 
After drying at 45°C for 60 minutes. 40 uL Microscint 0 (Packard Japan) was added and the radioactivity was measured 
with a TopCount (Packard Japan) . The concentration (IC^ value) of the test compound necessary for inhibiting uptake 
of 32 P into an acid insoluble fraction by 50% was calculated with PRISM 2.01 (Graphpad Software). The results are 
shown in Table 45. 



Table 45 



Reference Example Compound No. 


ICsotuM) 


13-14 


0.086 


13-15 


0.081 


13-16 


0.060 


13-70 


0.026 


13-74 


0.63 



Experimental Example 2 

Measurement of inhibiting activity of TNF-a production 

[0472] After THP-1 cells which had been cultured on PRM1 1640 medium (manufactured by Life Technologies. Inc.) 
containing 1% inactivated bovine fetal serum (manufactured by Life Technologies. Inc.. U.S.A.) and 10 mM HEPES 
(pH 7.5) seeded on a 96-well plate to 1x10 s cells/well, 1 jiL test compound dissolved in DMSO was added. After 
incubation at 37°C for 1 hour in a C0 2 incubator. LPS (Wako Pure Chemicals) was added to the final concentration 5 
ug/mL. After cultured at 37°C for 4 hours in a CO z incubator, the supernatant was obtained by centrifugation. The 
concentration of TNF-a in the supernatant was measured by ELISA (R&D Systems. Quantikine Kit). The concentration 
(ICgo value) of the test compound necessary for inhibiting TNF-a production by 50% was calculated using PRIMS 2.01 
(Graphpad Software). The results are shown in Table 46. 



Table 46 



Reference Example Compound No. 


ICsoftiM) 


13-16 


0.14 


13-70 


0.18 


23-60 


0.046 
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{0473] From the above results, it can be seen that Compound (I) has an excellent inhibitory activity against p38 MAP 
kinase and TNF-a production. 

industrial Applicability 

5 

[0474] Compound (I) has an excellent p38 MAP kinase inhibitory activity and TNF-a inhibitory activity and can be 
used as a prophylactic and therapeutic agent for cytokine-mediated diseases, such as p38 MAP kinase related dis- 
eases, TNF-a related diseases and the like. 

10 

15 

20 

25 
30 
35 
40 
45 
50 
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SEQUENCE LISTING 
<110>Takeda Chemical Industries, Ltd 
<120>p38 HAP Kinase Inhibitors 
<130>2627WOOP 
<150>JP11-224651 
<151>1999-08-06 
<160>6 
<210>1 
<211>62 
<212>DNA 

<2I3>Artificial Sequence 
<400>1 

ACCACTCGAG ATGGACTACA AGGAOGACGA TGACAAGTCT CAGGAGAGGC GCAGGTTCTA 
CC 

<210>2 

<211>35 

<212>DNA 

<213>Artificial Sequence 

<220> 

<223> 

<400>2 

ACCCGGTACC ACCAGGTOCT CAGGACTCCA TCTCT 

<210>3 

<21I>61 

<212>DNA 

<213>Artif icial Sequence 
<400>3 

ACAAGAATTC ATAACATATG GCTCATCATC ATCATCATCA TTCCAAGCCA CCCGCACCCA 
A 
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<210>4 

<211>32 

<212>DNA 

<213>Artificial Sequence 
<400>4 

TOCCGTCTAG ACTATGAGTC TTCTOOCAGG AT 32 

<210>5 

<211>45 

<212>DNA 

<213>Artificial Sequence 
<400>5 

GGCTACTTGG TGGACGAGGT GGCCAAGGAG ATGGATGCCG GCTGC 45 

<210>6 

<211>45 

<212>DNA 

<213>Artificial Sequence 
<400>6 

GCAGOCGGCA TOCATCTCCT TGGOCAOCIC GTCCAOCAAG TAGOC 45 



Claims 

1. A p38 MAP kinase inhibitory agent comprising a 1.3-thiazole compound substituted at the 5-position by a pyridyl 
group optionally having substituent(s). a salt thereof or a prodrug thereof. 

2. A TNF-a production inhibitory agent comprising a 1 ,3-thiazole compound substituted at the 5-position by a pyridyl 
group optionally having substituent(s). a salt thereof or a prodrug thereof, excluding a compound of fhe formula 



1A4 
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5 




10 wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazote ring by a carbon atom of an aromatic 

ring, and R is a hydrogen atom, an acyt group or a monovalent aromatic group having not more than 10 carbon 
atoms, which is bonded to a nitrogen atom by a carbon atom of the aromatic ring, and a salt thereof. 

3. The agent of claim 1 or 2, wherein the 1 ,3-thiazole compound is a 1 ,3-thiazoIe compound substituted at the 4-po- 
f 5 sition by an aromatic group optionally having substituent(s). 

4. The agent of claim 1 or 2, wherein the 1 ,3-thiazole compound is a 1 ,3-thiazole compound substituted at the 2-po- 
sition by an aryl group optionally having substituent(s) or an amino group optionally having substituent(s). 

20 5. Theagentof claim 1 or 2, wherein the 1 ,3-thiazole compound is a compound of the formula 



25 




30 wherein R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituent(s), a heterocyclic 

group optionally having substituent(s), an amino group optionally having substituent(s) or an acyl group; 
R 2 represents a pyridyl group optionally having substituent(s); and 
R 3 represents an aromatic group optionally having substituent(s), or a salt thereof. 

35 6. The agent of claim 1 or 2, which is a prophylactic or therapeutic agent of cytokine-mediated diseases. 

7. The compound of claim 5, wherein R 1 is 

(i) a hydrogen atom, 

40 (ii) a C uw alkyl group, a alkenyt group, a alkynyl group, a C^e cycloalkyl group, a C W4 aryl group 

or a C 7 _ 16 aralkyi group {these groups may have substituent(s) selected from the group (substituent group A) 
consisting of oxo, halogen atom, C,_3 alkylenedioxy; nitro^ cyano. optionally halogenated C,^ alkyl, optionally 
halogenated C 2 _6 alkenyl. carboxy C 2 ^ alkenyl, optionally halogenated C 2 ^ alkynyl, optionally halogenated 
cycloalkyl, Cg_ 14 aryl, optionally halogenated alkoxy, alkoxy-carbonyl-C^ alkoxy, hydroxy, Ce_ 14 

45 aryloxy, C 7 _ 16 aralkyloxy, mercapto, optionally halogenated C t ^ alkylthio, Ce_ 14 arytthio. C 7 _ 16 aralkylthio, ami- 

no, mono-C^ alkylamino, mono-C 6 _ 14 arylamino, di-C 1 ^ alkylamino, di-C^ arylamino, formyl, carboxy, C 1j6 
alkyl-carbonyl. cydoalkyl-carbonyl, C w alkoxy-carbonyl. Ce_ 14 aryl-carbonyf, C 7 _ 16 aralkyl-carbonyl. Cg. 14 
aryloxy-carbonyl, C^e aralkyioxy-carbonyl. 5 or 6 membered heterocyclic carbonyl. carbamoyl, thiocar- 
bamoyl, mono-C 1-6 alkyl-carbamoyl, di-C^ alkyl-carbamoyl, Cg.^ aryl-carbamoyl, 5 or 6 membered hetero- 

50 cyclic carbamoyl, C t _ 6 alkylsuifonyl. arylsulfonyl, alkylsulfinyt, arylsulfinyl, formylamino. 

alkyl-carbonylamino, aryl-carbonylamino, C t ^ alkoxy-carbonylamino, C t ^ alkylsulfonylamino, C$_ 1A ar- 
ylsulfonylamino, alkyl-carbonyloxy, aryl-carbonytoxy. C,^ alkoxy-carbonyloxy, mono-C^ alkyl-car- 
bamoytoxy, di-C tj6 alkyl-carbamoyloxy. aryl-carbamoyloxy, nicotinoyloxy, 5 to 7 membered saturated 
cyclic amino optionally having 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a 

55 sulfur atom and an oxygen atom in addition to one nitrogen atom and carbon atoms (this cyclic amino may 

have substituents selected from the group consisting of alkyl, aryl, C t ^ alkyl-carbonyl, 5 to 10 
membered aromatic heterocyclic group and oxo). 5 to 10 membered aromatic heterocyclic group containing 
1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atbwf 
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in addition to carbon atoms, sulfo. sutfamoyt, sulfinamoyl and sulfenamoyl]. 

(iii) a monovalent heterocyclic group obtained by removing one arbitrary hydrogen atom from a 5 to 14 mem- 
bered heterocycle containing 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen atom, a 
sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituents selected from the 
above-mentioned substituent group A. 
(rv) an acyf group represented by the formula: 

-(C=0)-R 5 . -{C=0)-OR 5 . -(C=0)-NR 5 R 6 , -(C=S)-NHR 5 or -SO r R 7 wherein R 5 represents (a) a hydrogen 
atom, (b) a alkyl group, a C 2 ^ alkenyt group, a C 2 ^ alkynyl group, a cycloalkyi group, a aryl 
group or a C 7 . 16 aralkyl group as defined in the above (ii) or (c) a heterocyclic group as defined in the above 
(iii). R 6 represents a hydrogen atom or a C 1-6 alkyl group. R 7 represents (a) a C,^ alkyl group, a alkenyl 
group, a alkynyl group, a cycloalkyi group, a C^ u aryl group or a C 7 _, 6 aralkyl group as defined in 
the above (if), or (b) a heterocyclic group as defined in the above (ifi). 

(v) an amino group (this amino group may have substituents selected from the group consisting of (a) a C l-6 
alkyl group, a C 2 ^ alkenyt group, a C 2 ^ alkynyl group, a C 3 ^ cycloalkyi group, a C^ u aryl group or a Cy.^ 
aralkyl group as defined in the above (ii), (b) a heterocyclic group as defined in the above (iii). (c) an acyl group 
as defined in the above (iv), and (d) a alkyfidene group optionally having substituent(s) selected from the 
above substituent group A), or 

(vi) a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 of one or two kinds of 
heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen 
atom and carbon atoms (this cyclic amino may have substituent(s) selected from the group consisting of 
alkyt. aryl, C,^ alkyl-carbonyl, 5 to 10 membered aromatic heterocyclic group and oxo): 

R 2 represents a pyridyl group optionally having substituent(s) selected from the above substituent group 
A; and 

R 3 represents (a) a monocyclic or fused polycyclic aromatic hydrocarbon group optionally having 
substituents selected from the substituent group A or (b) a monovalent aromatic heterocyclic group obtained 
by removing one arbitrary hydrogen atom from a 5 to 14 membered aromatic heterocycle containing 1 to 4 of 
one or two kinds of heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition 
to carbon atoms said 5 to 14 membered aromatic heterocycle optionally having substituents selected from the 
substituent group A. 

The agent of claim 5, wherein 

R 1 is (a) a aryl group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally 
halogenated C 1-6 alkyl. carboxy C 2-6 alkenyl, optionally halogenated C,^ alkoxy. C,^ alkoxy-carbonyl-C 1-6 
alkoxy, hydroxy, amino, mono- or dhC 1-6 alkytamino. carboxy, C,^ alkoxy-carbonyl, mono- or di-C 1;6 aikyt- 
carbamoyl, aryl-carbonylamino, aikylenedioxy, alkylthio. Cq_ u arylthio, C t ^ alkylsulfinyl, 
arylsulfinyl, C 1-6 alkylsulfonyl, Cq_ u arylsulfonyl and nitro. _ ' ■ 

(b) alkyl group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally halogenated 
C,^ alkyl, carboxy C 2 ^ alkenyl, optionally halogenated C 1-6 alkoxy. alkoxy-carbonyM^ alkoxy, hydroxy, 
amino, mono- ordi-C,^ alkytamino, carboxy. alkoxy-carbonyl. mono-ordi-C^alkyl-carbamoyland C^ 14 
aryl-carbonylamino. 

(cj cycloalkyi group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally halo- 
genated alkyl, carboxy alkenyl. optionally halogenated alkoxy, alkoxy-carbonyl-C^ alkoxy. 
hydroxy, amino, mono- or di-C^ alkytamino, carboxy, alkoxy-carbonyl, mono- or di-C^ alkyl-carbamoyl 
and C w 4 aryl-carbonylamino, 

( d ) °7-i6 aralkyl group, 

(e) a 5 to 10 membered aromatic heterocyclic group containing 1 to 4 of one or two kinds of heteroatom(s) 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms. 

(f) a 5 to 10 membered non-aromatic heterocyclic group containing 1 or 2 of one or two kinds of heteroatom 
(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, which may 
have Cg.14 aryl, alkyl-carbonyl or oxo, 

(g) amino group optionally having 1 or 2 substituent(s) selected from the group consisting of the following (1) 
to (7) [(1) C t _6 alkyl. (2) aryl. (3) aralkyl, (4) a 5 or 6 membered heterocyclic group containing 1 or 
2 heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, 
(5) C t< alkyl-carbonyl. cycloalkyl-carbonyl, Ce. 14 aryl-carbonyl, C 7 _ 16 araikyl-carbonyl. C 1-6 alkyl-car- 
bamoyl or 5 or 6 membered heterocyclic carbonyl group, optionally having 1 to 3 substituenl(s) selected from 
halogen atom. C 1-6 alkyl. C 1-6 alkoxy. carboxy. C t ^ alkoxy-carbonyl. cyano. tetrazine and the like, (6) Q6.t4L~ 
aryl-carbamoyt group optionally having 1 to 3 substituent(s) selected from halogen atom. alkyl. C t ^ alkoxy, 
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carboxy, alkoxy-carbonyl. cyano. nitro and mono- or di-C^ alkylarnino and (7) di-C,^ alkylamino-C^ 
alkylidenej, or 

(h) a carboxy group. 

9. The agent of daim 5. wherein R 1 is a C^ u aryl group opUonally having alkylsulfonyl. 

10. The agent of claim 5, wherein R 2 is a 4-pyridyl group optionally having substituent(s). 

11. The agent of claim 5, wherein R 3 is a C^ 0 aryl group optionally having substituent(s). 

12. The agent of daim 5, wherein R 3 is a phenyl group optionally having substituent(s). 

13. The agent of daim 5, wherein R 3 is a Cg.,4 aryl group optionally having substituent(s) selected from the group 
consisting of halogen atom, C t . 3 alkylenedioxy. optionally halogenated alkyl, carboxy C 2 _g alkenyl, optionally 
halogenated C^ alkoxy. carboxy alkoxy. hydroxy, aryloxy, alkoxy-carbonyl, alkyl-carbonyloxy, 
mono- or di-C^ alkylarnino and alkoxy-carbonyl-C 1 _ 6 alkoxy. 

14. The agent of daim 5, wherein R 3 is a phenyl group optionally having substituent(s) selected from the group con- 
sisting of halogen atom and alky! group. 

15. The agent of daim 5, wherein R 1 is (a) an amino group optionally having 1 or 2 acyl represented by the formula: 
-(C=0)-R 5 or -(C=0)-NR 5 R 6 wherein each symbol is as defined above, (b) Cg.,4 aryl group optionally having 1 to 
5 substituent(s) selected from alkyltnio, arylthio, alkylsulfinyl. arylsulfinyl, C 1j6 alkylsulfonyl, 
Ce.,4 arylsulfonyl and carboxy or (c) C,^ alkyl group optionally substituted by halogen atom. 

R 2 is a pyridyl group, and 

R 3 is a aryl group optionally having 1 to 5 substituent(s) seleded from halogen atom, optionally halogenated 
C^ alkyl. optionally halogenated alkoxy and carboxy. 

16. The agent of daim 5, wherein R 1 is 

(i) alkyl, cydoalkyl or aryl optionally having 1 to 5 substituent(s) selected from halogen atom, 
optionally halogenated alkyl. carboxy alkenyl, optionally halogenated C^ alkoxy. aJkoxy-carb- 
onyl-C 1-6 alkoxy. hydroxy, amino, mono- or di-C^ alkylarnino. carboxy, C 1j6 alkoxy-carbonyl. mono- or di-C^ 
alkyl-carbamoyl and aryl-carbonyfamino. 

(it) a 5 membered heterocyclic group, 

(iii) an amino group having 1 or 2 substituent(s) selected from (1) alkyl. (2) aryl. (3) C 7 _ 16 aralkyl, 
(4) 6 membered heterocyclic group and (5) alkyl-carbonyl. cycloalkyl-carbonyl. C^ u aryl-carbonyt. 
C 7 _ 16 aralkyt-carbonyl, alkyl-carbamoyl or 5 or 6 membered heterocycfic carbonyl, each optionally having 
1 to 3 substituent(s) selected from halogen atom. C 1-6 alkyl. alkoxy, carboxy and alkoxy-carbonyl, 
or an amino group optionally having di-C^ atkylamino-C^ alkyfidene, 

(iv) a 5 or 6 membered non-aromatic cydic amino group optionally substituted by C 1-6 alkyl-carbonyl or oxo. or 

(v) a carboxy group; 

R 2 is a pyridyl group; and 

R 3 is a C^ 10 aryl group optionally having 1 to 3 substituent(s) selected from halogen atom. C t _ 3 alkylenedioxy, 
optionally halogenated alkyl. carboxy C 2 ^ alkenyl, optionally halogenated alkoxy. hydroxy, C 7 _ 16 aralky- 
loxy and C^ alkyl-carbonyloxy (two adjacent alkyl groups as substituents may be bonded to form a 5 membered 
non-aromatic carbon ring). 

17. The agent of daim 5. wherein R 1 is a C^ u aryl group optionally having alkylsulfonyl. R 2 is a pyridyl group, 
and R 3 is a (^4 aryl group optionally having halogen atom(s). 

1 8. The agent of daim 1 or 2. which is a prophylactic or therapeutic agent for asthma, chronic obstructive pulmonary 
disease (COPD). allergic disease, inflammation. Addison's disease, autoimmune hemolytic anemia, systemic lupus 
erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, 
spinal cord injury, brain edema, multiple sderosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral 
sderosis. diabetes, arthritis, osteoporosis, toxemia, Crohn's disease, ulcerative colitis, chronic pneumonia, pul-^ 
monary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosderosis, Creutzfeldt-Jakob dis=- 
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ease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, con- 
gestive heart failure, hepatitis, kidney failure, nephritis, malignant tumor, transplantation, dialysis hypotension or 
disseminated intravascular coagulation. 

19. The agent of daim 1 or 2, which is a prophylactic or therapeutic agent of chronic rheumatoid arthritis or osteoar- 
thritis. 

20. N-Ethyl-f4-(4^methoxyphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yllamine, 
N-propyl-[4-(3,5-dimethylphenyl)-5-<4-pyridyl)-1,3-thiazol-2-yl]amine. 
N4>utyl-[4-(3.5^imethylphenyl)-5-(4^yridyl)-1,34hiazol-2-yllamine. 
N4)enzyl-{4-{3,5HJimethylphenyl)-5^4-pyn\Jyl)-1,3-thiazol-2-yllamine, 
N-propy44-<4 -methoxyphenyl)-5-(4-pyridyl)- 1 ,3-tNazol-2-yl]amine, 
NnsopropyH4-{4-methoxyDhenyl)-^ 
N-l4-(4-methoxyphenyl)-5-{4-^ 

4-[[[4-{4-methoxyphenyl)-5-{4-pyridylH ,3-truazol-2-yllaminolcarbony1]benzoic acid, 
methyl 4-[2-l4^memylthio)phenylJ-5^4-pyridylH. ether. 
4-[4-(3,5-dimethytphenyt)-5-(4-py^^ 

4-[4-{4-methoxyphenyl)-5-{4-pyridyl)-1 ,3-thiazol-2-yl]phenylmethylsulfoxide, 
4-[4^3,5^imethylphenyl)-5^4-pyridy^ 

4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1,3-thiazo4-2-ylJphenylmethv^ 
4-[4-{3,5Klimethyfphenyl)-5-{4-pyrW^ 

4^4^4.fluoropheny1)-5-(4-pyridyl)-1 t 3-thiazo»-2-yl]phenylmethylsulfide, 

4-[4^4-chlcrophenyl)-5^4-pyriayiH»3^ 

4-[4^4-fluorophenyl)-5-(4-pyridyl)-1.^ 

4-[4^4-chlorophenyl)-5-(4-pyridyi)-1,3-thiazol-2-yl]phenylmethylsulfoxide, 

4-[4-(4-fl UO rophenyl)-5-(4-pyridyl)-1,3-thiazc)l-2-yl]phenylmethylsulfo 

4-[4-(4-chlorophenyl>-5-(4-pyridyt)-1 t 3-thiazol-2-yl3phenylmethylsulfc« 

N-[4^3.5^imethylphenyl)-5-(4-pyridyl^1,3-trMazol-2-yl]-N'-phenylurea. 

24>vdroxy-N-[4-(4-methoxyphen^ 

4-[4^3,4^imethylphenyl)-5^4-pyridyl)-1,3-th!azol-2-y0phenylmethylsulfide t 

4-[4-{3,4KJimemy1phenyl)-5-{4-pyridylH.3^^ 
4-[4-{3 t 4^jimethylphenyl)-5-{4^^ 

2- hydroxy-^4^4-methbxyphenyl)-5^^^ 

4-[fl4-(3.5-dimethylphenyl)-5^4-pyridyl)-1 ,34hiaxc4-2-yllamino]cart>ony1]berizoic acid, 

3- [[[4-{3 t 5Kiimethytphenyl)-5-(4-pyr^^ 

4- {4-fUjorophenyt)-2-phenyl-5-(4-pyridyl)-1 ,3-thiazole, methyl 4-{4-(3-methylphenyl)-5-{4-pyridyl>-1 ,3-thiazol-2-yl] 
phenylsulfide, 

methyl 4-[4-(3-memylphenyl)-5K4-pyn^ 

methyl 4-{4-(3-methytphenyl^5K4-pyrid^^ or a salt thereof. 

21. A method for inhibiting p38 MAP kinase, comprising administering an effective amount of a 1 ,3-thiazole compound 
substituted at the 5-position by a pyridyl group optionally having substituent(s), a salt thereof or a prodrug thereof 



22. A method for inhibiting TNF-a production, comprising administering an effective amount of a 1 ,3-thiazole compound 
substituted at the 5-position by a pyridyl group optionally having substituent(s). a salt thereof or a prodrug thereof, 
excluding a compound of the formula 



to a mammal. 




wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazole ring by a carbon atom of an aromatic 
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ring, and R is a hydrogen atom, an acyl group or a monovalent aromatic group having not more than 10 carbon 
atoms, which is bonded to a nitrogen atom by a carbon atom of the aromatic ring, and a salt thereof, to a mammal. 

23. A method for prophylaxis or treatment of asthma, chronic obstructive pulmonary disease (COPD). allergic disease, 
5 inflammation, Addison's disease, autoimmune hemolytic anemia, systemic lupus erythematosus, Crohn's disease, 

psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, spinal cord injury, brain edema, 
multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, diabetes, arthritis, os- 
teoporosis, toxemia, Crohn's disease, ulcerative colitis, chronic pneumonia, pulmonary silicosis, pulmonary sar- 
coidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt- Jakob disease, virus infection, atopic der- 
10 matitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, congestive heart failure, hepatitis, 

kidney failure, nephritis, malignant tumor, transplantation, dialysis hypotension or disseminated intravascular co- 
agulation, which method comprises administering an effective amount of a 1,3-thiazole compound substituted at 
the 5-posrtion by a pyridyf group optionally having substituent(s), a salt thereof or a prodrug thereof to a mammal. 

75 24. A method for prophylaxis or treatment of chronic rheumatoid arthritis or osteoarthritis, which method comprises 
administering an effective amount of a 1 ,3-thiazole compound substituted at the 5-position by a pyridyl group 
optionally having substituent(s), a salt thereof or a prodrug thereof to a mammal. 

25. Use of a 1 ,3-thiazole compound substituted at the 5-position by a pyridyf group optionally having substituent(s), a 
20 salt thereof or a prodrug thereof for the production of a p38 MAP kinase inhibitor. 

26. Use of a 1 ,3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituent(s), a 
salt thereof or a prodrug, excluding a compound of the formula 

25 



30 




wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazole ring by a carbon atom of an aromatic 
35 ring, and R is a hydrogen atom, an acyl group or a monovalent aromatic group having not more than 10 carbon 

atoms, which is bonded to a nitrogen atom by a carbon atom of the aromatic ring, and a salt thereof, for the 
production of a TNF-ct production inhibitor. 

27. Use of a 1 ,3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituent(s), a 
salt thereof or a prodrug thereof for the production of an agent for the prophylaxis or treatment of asthma, chronic 
obstructive pulmonary disease (COPD), allergic disease, inflammation, Addison's disease, autoimmune hemolytic 
anemia; systemic kjpus erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage,, cerebral 
infarction, head trauma, spinal cord injury, brain edema, multiple sclerosis, Alzheimer's disease, Parkinson's dis- 
ease, amyotrophic lateral sclerosis, diabetes, arthritis, osteoporosis, toxemia. Crohn's disease, ulcerative colitis, 
chronic pneumonia, pulmonary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclero- 
sis. Creutzfeldt-Jakob disease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, 
cardiac infarction, congestive heart failure, hepatitis, kidney failure, nephritis, malignant tumor, transplantation, 
dialysis hypotension or disseminated intravascular coagulation. 

50 28. Use of a 1 ,3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituent(s), a 
salt thereof or a prodrug thereof forthe production of an agent for the prophylaxis or treatment of chronic rheumatoid 
arthritis or osteoarthritis. 
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